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SEA ICE 


Part 3 - Ice Distribution and Forecast Services, Eurasian Waters 


Walt Wittmann 
U.S. Naval Oceanographic Office 
Washington, D.C, 


and 


Marvin D. Burkhart 


Office of the Cceanographer of the Navy 
Alexandria, Va. 


Editor's Note: This article onsea ice has been presented in a three-part series. 
Part 1 included background, history, and the major features and physical 
properties; it appeared in Vol. 17, No. 3. Part 2 was a discussion of sea ice 
distribution and forecast servicesin North American waters; it appeared in Vol. 
17, No. 6, of the Mariners Weather Log. Part 3 is a discussion of sea ice dis- 











tribution and forecast services in Eurasian waters. 


he Eurasian arctic seas of the Northern Hemi- 

sphere vary in character from those of the North 
American Arctic in several major respects. Eco- 
nomically and geographically, the motivation for 
utilizing these seas is great. The large, major 
river systems that characterize the Eurasian Arctic 
have been used increasingly for many decades to 
transport valuable forestry, mineral, and agricul- 
tural resources over thousands of miles from the 
Eurasian temperate zone heartlands to the ice-covered 
arctic marginal seas. Thus, the much lower trans- 
portation costs afforded by barges and ships can be 
utilized to deliver materials to domestic and foreign 
markets. Some of the specific resources so carried 
include energy in the form of natural gas, coal, peat, 
and oil shale, as well as petroleum, which is becoming 
more important for a worldwide solution of the energy 
crisis. For some time, major pipelines have been 
under construction or planned in the Soviet Arctic, 
similar to the Trans-Alaska Pipeline presently under 
construction. Seven to eight times the amount of 
proven oil reserve in Alaska--10 billion barrels--are 
estimated by some Soviet geologists. 

Natural gas finds, most of them just south of the 
Kara Sea, are even more impressive and have led to 
the building of 48-in pipelines, terminating in the 
Moscow-Leningrad area. Late in this decade, present 
Soviet plans call for larger lines, to 100 in. From 
these, gas will be fed to more remote terminals in 
the Baltic, the Urals, and the Ukraine. Present 
estimates of proven Soviet gas reserves on arctic 
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land are believed conservatively to exceed 500trillion 
cubic ft; a like amount is anticipated offshore. The 
total available reserve estimates may ultimately 
reach a 2 to 3 quadrillion cubic ft range. In all, the 
39,000 mi of gas pipeline presently carrying natural 
gas from the remote Soviet areas should greatly in- 
crease, and pipeline mileage from western Siberia 
should double by 1975. 

Metals and minerals transported to Europe and 
Asia from this region include iron/steel, aluminum, 
gold, mica, apatite, copper, nickel, platinum, and 
cobalt. Diamonds mined in the Soviet north, as well 
as fertilizers and other chemicals, are also thus 
shipped. Furthermore, industrial, forestry, and 
agricultural products are transported from as far 
south as the central Eurasian heartlands paralleling 
the Trans-Siberian Railroad via the river routes to 
the various arctic seaports. Historically, lumber 
has been most important, and is now diminishing only 
relative to the many other materials. Soviet river 
transport is much further developed than that in the 
United States and, to a lesser extent, in the more ad- 
vanced European and Asian countries. Hydrofoils 
and other commercial river transport means are 
being developed to replace barges. The rivers are 
kept well dredged and otherwise navigable along their 
entire length, in some cases. 

Northern railroads are not any better developed 
than those in the North American Arctic. The Soviets 
have made aircraft an essential auxiliary method of 
communication and transportation throughout their 





northernmost arctic regions. 


THE ARCTIC AND ANTARCTIC INSTITUTE OF THE 
U.S.S.R., LENINGRAD, AND THE NORTHERN SEA 
ROUTE 


In order to extend and further use the combined 
assets of navigable rivers and ice-covered arctic 
seas, the U.S.S.R. initially created a Northern Sea 
Route Directorate, involving research and development 
applied primarily to ice observations and forecasting. 
The ice forecasting and research efforts were recently 
assumed primarily by the Arctic and Antarctic Scien- 
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Figure 1,--High Latitude Airborne Expedition (HLAE). 
Photographed by U. S, Naval Oceanographic Office's 
BIRDS EYE Flight on April 23, 1965, in the vicinity 
of 86°10'N, 55°E. Facilities include 3,000-ft run- 
way, nine Colt-type (AN-2) aircraft, five heli- 
copters, and four POL dumps. 
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tific Research Institute, located in Leningrad, This 
beautiful institute is perhaps the largest in the world 


to devote its entire efforts to polar study. It has ap- 
proximately 1,000 employees, about a third to a half 
scientists who have completed or are completing 
graduate study. A considerable number of survey 
ships and icebreakers are utilized by this organization 
to assist cargo convoys through the difficult pack ice 
and conduct supporting oceanographic, ice, and mete- 
orological research programs, 

The institute is responsible for four types of re- 
search platforms which serve in arctic waters, The 
first of these is a network of land stations, located 
along the entire coastline of the continent and at stra- 
tegic positions along the coasts of the five major 
archipelagoes and islands north of the mainland. The 
second type of platform is the drifting iceflow research 
station, The 22d of these was established this past 
year on a drifting central arctic iceflow north of 
Ostrov Vrangelya. The first station was occupied in 
the 1937-38 season, but the program was not continued 
as a regular year-round activity until 1951. The 
lifespan of an iceflow station is between 3 and 4 yr, 
The station program contributes to many scientific 
disciplines, but most important from the shipping and 
navigation season extension viewpoint is a better 
understanding of the highly variable daily weather over 
the sparsely covered central Arctic Ocean and the 
contribution or advection of Arctic Basin ice to 
the individual marginal seas. The details of such 
drift will be considered below. ‘The third platform 
concept is the Soviet High Latitude Airborne Expedi- 
tions (HLAE)(fig. 1), begun in 1932, These have con- 
tinued (with a few exceptions during World War II) on 
an annual basis. An idea of the magnitude of these 
annual efforts can be acquired from accounts and 
photographs, one of which revealed some 170 buildings, 
200 personnel, 9 fixed wing aircraft, and 5 heavy-duty 
helicopters. These expeditions are generally mounted 
in Marchand/or April. The aircraft (fig. 2) are equipped 
and. modified as flying laboratories for studying air- 
ice-ocean energy interchange on a quasi-synoptic 
basis, over large portions of the Arctic Basin, The 
logistical efforts required by these HLAE's are fre- 
quently combined to establish new drifting stations and 
deactivate those which are endangered or no longer 
needed for scientific coverage. A fourth platform 
is the drifting automatic radio-meteorological station 
or DARMS. Considerable meteorological information, 
such as wind speed and direction, air and water tem- 
perature, atmospheric pressure, ice drift speed and 
direction, and current velocity data, are provided by 
DARMS. The deployment and retrieval of the DARMS 
takes place on a major scale during the annual HLAE 
activities. 

The Soviet Arctic Institute is headed by the widely 
known polar explorer and scientist, A, F. Treshnikov, 
The Institute has recently described the basic method- 
ology developed for long-range ice reconnaissance. 
In addition to routine oceanographic and meteorological 
reports, special aerial ice reconnaissance information 
and, more recently, meteorological satellite data are 
used as prime input data. The aerial reconnaissance 
is a broad program with a long history of develop- 
ment; pioneering ice reconnaissance flights go back to 
the 1930's. Details of the expansion of this service 
are fragmentary, but can be gleaned from data in- 





























Figure 2.--It looks like a "white out" at this Russian HLAE base. The reconnaissance aircraft operate under 
extremely difficult conditions. 
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Figure 3.--Major U.S.S,R. Arctic surface routes, Courtesy of the Arctic Institute of North America, 





cluded in the prolific Soviet scientific papers on ice periodicals, 

distribution, causes, and prediction, The National The optimum routes north of the Soviet mainland, 
Science Foundation has recently undertaken a national extending over 4,000 mi from the Atlantic (Greenland 
program of translating the more significant Soviet Sea) to the Pacific (Bering Sea)(fig. 3), are collectively 
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Figure 4.--World's first nuclear-powered icebreaker, the LENIN, helps keep the Northern Sea Route open. 


known as the Northern Sea Route, The exact route 
differs each year because of the widely varying ice 
severity. It generally proceeds eastward from the 
city of Murmansk and the White Sea ports--the best 
known being Arkhangel'sk--through the Proliv Karaskiye 
Vorota, which separates the Barents and Kara Seas 
south of Novaya Zemlya. Continuing eastward through 
the Kara Sea, the route generally extends north of 
Ostrov Belyy to the major Soviet port of Dikson and 
beyond to the Proliv Vik'kitskogo. These straits 
separate the Kara, from the_Laptev Sea south of 
Severnaya Zemlya, The northern sea route then con- 
tinues eastward to the numerous ports at the mouths 
of the Khatanga, Lena, Anabar, and Yana Rivers. 
Of all Soviet ports in the Laptev Sea, Tiksi is perhaps 
the best known, Further eastward, the Proliv Dmitriya 
Lapteva must be negotiated before entering the East 
Siberian Sea, This sea is less sheltered by major 
archipelagos from the central arctic pack than any of 
the aforementioned Soviet seas, Fortunately, the 
major wind and ice drift carries ice away from the 
coastal regions during the general June-October 
navigation season, Pevek is probably the best known 
port in this sea. Finally, in proceeding eastward, 
shipping would have to pass through the Proliv Longa 
before reaching the Chuckchi Sea and Bering Strait. 
Mys Schmidt is the best known port in the Soviet por- 
tion of the Chuckchi Sea, It serves as a staging area 
for convoys proceeding westward and, in light ice 
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years, as a convoy disbanding area for ships bound 
for the open Bering Sea and Pacific Ocean, Anadyr, 
on the Anadyrskiy Zaliv (gulf) of the Bering Sea, is 
the easternmost port on the Northern Sea Route. 

Although attempts to extend the Northern Sea Route 
season occasionally are reported in news bulletins, 
an average navigation season is about 150 days, with 
wide annual variability. This may change when two 
nuclear-powered icebreakers are brought into service 
after 1975, Currently, the nuclear-powered icebreaker 
LENIN (fig. 4) is assigned to the Northern Sea Route 
and will soon be joined by the recently completed 
YERMAK (fig. 5). Freight traffic through the passage 
is believed to be increasing, averaging almost 2 million 
metric tons. The number of ships involved in this 
traffic could be as high as 300, according to 1970 
Canadian estimates. Ships may make two or three 
trips in a single year, depending on their destinations 
and routing. The most frequently traveled section of 
the route appears to be the Atlantic side, from the 
Kara Sea ports to Murmansk. 


ICE DISTRIBUTION IN EURASIAN MARGINAL SEAS 





BARENTS SEA 


The Barents Sea has the least severe ice conditions 
of all Northern Sea Route regimes, and it is extremely 
important as a marginal arctic sea. Murmansk and 
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Figure 5.--Artist's conception of the new Russian icebreaker YEKMAK, just completed at Helsinki, Finland. 


its adjacent seaports serve as the Atlantic Ocean 
terminal. The Belaye More or White Sea, containing 
the very important arctic port Archangel, is located 
just to the south. Murmansk and Arkhangel'sk are the 
two largest arctic ports of the Northern Sea Route, 
and, indeed, of the entire arctic Northern Hemisphere. 
Two submarine bases of one of the four major Soviet 
fleets, the Northern Fleet, are located close to Mur- 
mansk, The ice cover here is local andsomewhat sim- 
ilar to lake ice conditions, and, in the late December 
to March period, widely variable climatic conditions 
create sporadic ice problems, However, Soviet ice- 
breakers have been able to keep this port, together 
with its approaches, open, even during the ice cover 
season. Thicknesses attained are between 24 and 30 
in; multiyear or glacial ice is not a problem, as in 
the other major seas, 

The bathymetry in the White Sea approaches varies 
between 36 and 60 m before the deeper waters of the 
mainland-paralleling route are reached, In the main- 
land area, depths of 70 mare characteristic, although 
the shoaling is rapid toward the coast and the Novaya 
Zemlya coastline to the north, In the Barents Sea, 
depths of several hundred fathoms are the rule when 
one steams a couple hundred miles westward of 
Novaya Zemlya, except for large, shallower shelf 
regions of 50 to 120 m, which lie along lines midway 
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between Zemlya Frantsa Iosifa and the Kola Penin- 
sula on one axis and between Spitzbergen and Novaya 
Zemlya on an axis perpendicular to the first. Ocean 
current and ice circulations near the mainland coasts 
are predominantly offshore, from north to south, 

Ice conditions northof the mainland usually permit 
navigation by mid-June. The Pechora River and its 
major port, Nav'yan Mar, can then be reached until 
freezeup in late October. First-year ice may be 50 in 
thick at its most severe northeast extremity, in the 
coastal vicinities of Novaya Zemlya. South of 75°N, 
the ice is generally fractured into belts and strings 
by winds and wave erosion; little multiyear ice is 
advected into the sea except along the east coast of 
Zemlya Frantsa Iosifa and between Frantsa Iosifa and 
Svalbard. 


KARA SEA 


This sea is very shallow, with depths generally 
50 m or less within 50 to 100 mi of the mainland. To 
a limited degree, it is bounded and protected from 
incursions of multiyear ice by Novaya Zemlyaon the 
west and, to the north, by Zemlya Frantsa Iosifa. 
Similar protection from multiyear ice incursions is 
afforded by Severnaya Zemlya on the northeast. A 
wide trough, with depths of 245 to 360 m, parallels 





Novaya Zemlya along its entire length, near the 


westernmost portion of the sea. Many rivers empty 
into this sea, and the Kara contains more isolated 
small islands along its mainland shore than other 
Soviet marginal seas. The general circulation of 
surface waters and ice in the sea is cyclonic. South- 
ward-flowing currents carrying multiyear ice are 
characteristic east of Novaya Zemlya; relatively warm, 
ice-free, northward-flowing currents characterize 
the Kara Sea coastal waters west of Severnya Zemlya, 
The magnitude of these currents may reach 1/2 kt in 
summer, and, when intensified by storms, it may 
briefly reach over 1 kt. 

Ships are able to transit the Northern Sea Route in 
the Kara, Barents, and Laptev Seas primarily because 
of the wind circulation, The predominant winds 
are from the south, although frequent cyclones pass 
eastward through the sea, sporadically reinforcing 
the cyclonic circulation, Overwhelmingly, an off- 
shore component exists in the isobaric patterns, 
characterizing mean surface atmospheric circulation, 
except for Severnaya Zemlya, for all months of the 
year. As a result, intrusions of multiyear ice and 
growth of very thick and highly deformed winter ice 
are minimized. These conditions also produce flaw 
leads or leads off the shore-fast ice along the main- 
land and Novaya Zemlya coasts, during winter as well 
as during the navigation season. On the other hand, a 
characteristic storm track, usually weak to moderate, 
lies parallel to the coast, in the middle of the Kara 
and the adjacent Barents and Laptev Seas. Sporadic 
storms cause intrusions of multiyear ice, which 
tend to hinder shipping along the eastern coasts of 
Novaya Zemlya and Zemlya Frantsa Iosifa. Cold, 
southward-flowing currents tendto be reinforced by the 
southward movementof multiyear ice occurring with 
the eastward-moving cyclones, 

First-year ice tends to predominate in the Kara 
Sea. New ice generally starts to form in the normally 
ice-free sea in middle to late September. This initial 
formation may, in unusually severe years, occur as 
early as September 6; in unusually light years, initial 
formation may not take place until late October. The 
maximum growth averages about 69-in, ranging from 
57 to 75 in. It usually occurs during the last week in 
June, but, in severe years, the maximum growth may 
continue into early July. Regionally, the location of 
the severe ice depends on past surface wind flow pat- 
terns. Melting of the ice takes place rather rapidly 
and is hastened by southerly winds. A complete dis- 
integration of first-year ice occurs from late July 
through the first half of August. Factors that affect 
the dates of complete melting are low air temperatures, 
the presence of unusualamountsof multiyear ice, and 
unusual surface wind circulation patterns, Even the 
multiyear ice is completely disintegrated by mid- 
July to mid-September, During September and Octo- 
ber, inaddition to increasing ice cover and thickness, 
severe storms can make loading and extension of the 
navigation season difficult, with low visibilities, high 
wind chill indexes, choppy seas, and superstructure 
icing. Although Severnaya Zemlya, Novaya Zemlya, 
and Zemlya Frantsa Iosifa all have some glaciation, 
the shallow depths off these land masses tend to make 
observations of glacial ice extremely rare in this sea, 
It should be emphasized that, in the Kara Sea, the 
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contributions of relatively warm waters in summer, 
by its five major river systems, tend to assist in the 
breakup and/or weakening of the ice. 

Evena superficial treatment of ice and navigation 
conditions in this sector of the Northern Sea Route 
should emphasize the "pressure points," or areas of 
special difficulty. These areas are the narrow straits 
connecting the Kara with its adjacent seas, The 
Proliv Karskiye Vorota tendsto become severely con- 
gested during the unusual but sometimes persistent 
southward incursionsof multiyear and other types of 
ice. At such times, the narrow strait south of Ostrov 
Baigech may be utilized. In cases where both straits 
are covered with severely deformed ice under pres- 
sure or where very deep draft vessels require it, 
convoys may follow a longer route through Matochin 
Shar or even north of Novaya Zemlya, in the vicinity 
of Mys Zhelaniya. At the opposite, eastern end of the 
Kara, the Proliv Vil'kitskogo and Proliv Shokabskogo 
present very similar congestions and delays for ships 
passing between the Kara and Laptev Seas. Here, too, the 
northerly route above northern Severnaya Zemlya 
can be followed, Resorting to such northern routes, 
especially the latter, obviously endangers convoys to_ 
incursions of multiyear polar pack ice upon the 
northern coast of the archipelagoes, The increasing 
use of these routes is-a result of advances in ice 
prediction capability, as well as improvement in the 
design and power of icebreakers, 


LAPTEV SEA 


The Laptev Sea also contains the northern terminal 
ports of five major river systems originating in 
central Siberia. In addition to Tiksi near the Lena, 
Starorybnoye, at the mouth of the Khatanga, and 
Uedey, near the mouth of the Yana, are among the 
major ports of this sea. 

Like the Kara, the inner portions of the Laptev 
are frequently very shallow, with soundings of 35 m 
or less. Coastal areas in the vicinity of the ports 
mentioned and the eastern extremities of the sea are 
even more shallow, with 18-m soundings. The Laptev 
Sea. is much less protected than the Kara from north=- 
to-south incursions of multiyear ice, These can 
occur when the predominant offshore flow is inter- 
rupted by occasional severe cyclones moving from 
west to east and northeast through this region. Con- 
siderably fewer small islands occur along the main- 
land and in the northern extremities of this sea than 
in the Kara, 

The current and circulatory patterns of the Laptev 
are very similar to those of the Kara, with cyclonic 
circulation predominating. The rivers greatly affect 
the coastal oceanographic conditions in summer with 
their contribution of warm, low-salinity water. An 
ameliorating effect is produced on the ice regime by 
these rivers, as in the Kara and East Siberian Seas, 
because of the spring freshet which occurs in May. 
The air temperature overland rises abruptly above 
the melting point, and the considerable snow cover 
characteristic of the northern Siberian coast is rather 
suddenly subject to melting temperatures, This tends 
to widen and increase the size of flaw leads. Overa 
period of weeks, the fast ice tends to erode quickly, 
partly because of the freshet, resulting in the swift 

















disintegration of shore-fastice. By early June (usually 
prior to the onset of the shipping season), the fast ice 
is completely disintegrated. This situation tends to 
make wind drift a more determining element in the 
navigation season. 

Because of the predominant first-year ice, new ice 
in the Laptev tends to form in an open sea in the last 
week or two of September. During mild seasons, this 
may be delayed until early or even mid-October, Ice 
after November tends to grow at a steady rate, reaching 
a maximum of approximately 74 in, generally by June 
5to20. This maximum varies from 65 in in mild years 
to 78 in in severe years, The maximum growth may 
be reached in late May, though the ice may grow until 
the middle of June in severe years, After maximum 
growth is reached, the melting cycle begins. This 
cycle occurs much more quickly than the growth. By 
late July or early August, complete melt of the first 
year ice occurs, in both severe and light ice years. 
Several weeks later, ice-free conditions prevail, in- 
terrupted in some seasons by multiyear ice incur- 
sions. 

Multiyear ice incursions in the Laptev Sea are the 
exception rather than the rule, though favored by 
fewer protective land masses to the north, This is 
due to a predominant offshore component that occurs 

















in the prevailing winds. As a result, navigation 
is usually possible from mid-July to middle or late 
October. Increasing sophistication in icebreakers, 
convoy techniques, and ice prediction will further 
extend the season, 

The pressure point of Proliv Vil'kitskogo, at the 
western extremity, has already been discussed. 
Severe congestion may occur at the eastern extremity, 
also, where the alternative straits Dmitriya Lapteva 
and Sannikova may require, on rare occasions, a 
circumnavigation to the north of Novosibirskiye Os- 
trova, 


EAST SIBERIAN SEA 


The East Siberian Sea is somewhat similar to the 
Laptev and Kara Seas, since it is fed by three major 
river systems and a myriad of lesser ones, The dif- 
ference is that the source region of these rivers is 
much less of an industrial region. Nonetheless, con- 
siderable oil and minerals are carried to such major 
ports as Chokurdakh, Cherskiy, and Pevek. The 


latter is considered a termination port, where con- 
voys are staged and dismantled at the beginning and 
end of the navigation seasons (fig. 6). 


Figure 6, -- MOSKVA leads convoy through relatively "easy-going" ice along the Northern Sea Route. 
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Figure 7.--Very High Resolution Radiometer (VHRR) 
NOAA-3 picture of the East Siberian Sea, taken 
April 8, 1974. Coast is completely covered by 
fast ice. 


Currents are somewhat less regular than those 
of the other Soviet marginal seas, with west-to-east 
motion predominating along the coastal region. A 
self-contained cyclonic circulation is located in the 
east-central sector of the sea, and variable conditions 
occur in the very shallow waters surrounding Novo- 
siberskiye Ostrova, As a result of this shallow char- 
acter and the unparalleled extent of the shelf surround- 
ing the islands, the area has been referred to as the 
"fast ice sector."' Here, fast ice grows from the shore 
seaward for several hundred miles, an extent un- 
precedented anywhere in the Arctic. Only in some of 
the more remote areas of the Canadian Archipelago 
are similar but less extensive conditions for fast ice 
found. 

Another distinctive feature of the East Siberian 
Sea is the wind and atmospheric pressure pattern, In 
place of the offshore drift characteristic of the seas 
tothe west, the dominant characteristic here is a "'col" 
condition, That is, at the northern extremity of the 
sea, the heavy multiyear ice usually circulates from 
east to west, with a weak offshore component, Along 
the immediate mainland coastal sector, on the other 
hand, west-to-east flow predominates, as a result of 
a quasi-permanent high-pressure cell to the south, 
The East Siberian Sea is even less shielded by pro- 
tective islands and shoal regions in its wider northern 
extremities than the Laptev Sea. Fortunately, fewer 
anomalous north-to-south wind stress conditions are 
experienced here, Incursions of severe multiyear 
ice are less likely during the navigation season, when 
convoys could be beset by such incursions and driven 
onto the coastal shoals. 

The predominant first-year ice begins to form in 
the East Siberian Sea about September 20, but may be 
delayed until the first part of October. Growth pro- 
ceeds at an accelerated rate by November, and maxi- 
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Figure 8.--NOAA-2 VHRR picture taken on June 15, 
1973, shows the same area as the previous figure. 
Note the long lead that appears north of the Sibe- 
rian coast and the open water north of the New Si- 
berian Islands. 


mum thickness of 65 to 75 in is attained approximately 
by June 10. Seasonal variability (figs. 7 and 8) results 
in maximum thickness occurring between May 27 to 
June 15, ranging between 60 and 78 in. Complete 
melt of the first-year ice normally occurs in early 
August, and rarely are considerable quantities left in 
the sea after August 15. On the rare occasion when 
incursions of multiyear ice do occur, navigation is 
severely hampered as late as the first weeks of Sep- 
tember. Such difficult ice conditions usually result 
from intensified persistent north-to-south wind com- 
ponents in July through September, which carry con- 
siderable quantities of multiyear ice directly across 
the shipping routes and into the harbor and port 
regions. 

The surrounding shoals prevent all but relatively 
small icebergs from Novosiberskiye Ostrova from 
reaching the shipping lanes, This danger occurs only 
once in every 7 yr or so. 


SOVIET PORTION OF THE CHUCKCHI SEA 


This region is much more familiar to the North 
American community from U.S. and Canadian ex- 
perience with Alaska coastal shipping and scientific 
activities. It is somewhat deeper than the other 
Eurasian marginal seas: 40 to 60 m depths pre- 
dominate beyond 10 mi from the coast, Currents 
are weak, as in the East Siberian Sea, and, near the 
coast, tend to flow southeastward to the Bering Sea. 
In the northern extremities, both currents and winds 
take on a southerly component and tend to cause a 
current flow toward the north and west. The result 
is an overall counterclockwise circulation. 
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The mountainous terrain to the south of the coast- 
line tends to make the rivers shorter and less im- 
portant from aneconomic and transportation viewpoint. 
The important ports here are Mys Schmidt and Bil- 
lings, both in the eastern extremity of the region. 
These ports become especially important when ice 
conditions are severe in the Chuckchi Sea and to the 
west. Then they are used for organizing convoys 
early in the navigation season and for dismantling 
convoys near the end of the season. 

Glacial ice is almost completely absent from 
these waters, except for shelf ice fragments that oc- 
casionally drift from the waters adjacent to the 
western Canadian Archipelago. These ice fragments, 
usually broken into pieces less thana mile in diameter, 
occur only with unusual northeasterly wind flows. 

The predominant first-year ice generally starts to 
form early in September. Near the Bering Strait and 
in the vicinity of Mys Dezhneva, the initial formation 
is delayed until October 14 because of warmer air and 
water conditions. Sea ice grows sporadically until 
about a month after initial formation, and then 
attains a steady growth rate. A maximum annual 
thickness of 66 in is normally reached in the 
western extremity of the sea. In the vicinity of 
the Bering Strait, a thickness of approximately 55 in 
is normal. In both regions, this maximum occurs in 
the first week of June. Because of seasonal fluctua- 
tions, a much greater range is experienced in the 
Bering Sea sectors, from 46 in in a mild season to 
62 in in severe seasons, In the approaches to the 
East Siberian Sea, the range of thickness attained 
during abnormal seasons is from 61 to 71 in, The 
melt cycle varies, with complete melt usually oc- 
curring after mid-June near the Bering Strait, but 
not until late July or mid-August near the entrance to 
the East Siberian Sea, where August 11 is the normal 
date of complete melt. 

This sea does not have congestive problems in the 
western strait because -of the distance between Ostrov 
Vrangelya and the mainland, 


SOVIET PORTION OF THE BERING SEA 


Below the Bering Strait, at latitude 66°N, some 
ice exists over portions of the Bering Sea all the way 
south to the Hokkaido Island coast of Japan, at about 
43°N. However, this ice is confined to a narrow 
coastal strip 16 mi wide, south of 55°N, off the 
Polvostrov Kamchatka and Kurilskie Ostrova. Here, 
the composition of the ice is usually broken strings 
and belts of block and brash. The coastal ice occurs 
under the influence of the cold, southward-flowing 
Oyashio Current system. Rarely does it occur south 
of 55°N before mid-December; equally rare are oc- 
currences after mid-March. East of northern Kam- 
chatka and north of 55°N, the width of the Bering Sea 
ice cover increases considerably, and, at approxi- 
mately 60°N, the ice edge turns eastward at the time 
of maximum coverage and thickness--late March or 
early April. There is some tendency for the ice to 
be somewhat thinner, less concentrated, and for the 
edge to turn northward to the approximate position of 
the International Date Line in this period; further to 
the east, it trends toward the south again. Maximum 
first-year ice thicknesses are 14 in or so, near the 
southern edge; it increases gradually to about 50 in, 


on the average, near the Bering Strait. No multi- 
year ice occurs south of the Bering Strait. Frequently, 
severe winds cause ridges with total thickness of up 
to 65 ft near the Bering Strait. Near the southern 
edge, extreme fragmentation of the iceflows occurs, 
Icebreakers have reported swells, associated with 
severe gales crossing the Aleutian chain, reaching 
as far as 50 mi inside the pack ice edge. Such swells 
may well be the major cause of this marginal sea ice 
fragmentation. 

By May, the ice boundary in the central Bering 
Sea approximates 65.5°N. By early June, it has a 
northeast to southwest orientation, from the Bering 
Strait to Mys Navarin, at about 62.5°N on the Soviet 
coast. During the latter half of June, all waters 
south of the Bering Strait become ice free, 

In the Anadyrskiy Zaliv, Anadyr is a major port. 
It probably rivals Vladivostok, far to the south, as 
the Pacific terminus of the Northern Sea Route. 


SEA OF OKHOTSK 


In the Sea of Okhotsk, interest in sea ice distribu- 
tion and behavior is shared by the Japanese and the 
Soviets. The Japanese Hydrographic Office is in- 
volved ina limited ice reconnaissance program, Their 
scientific interest in sea ice is related to the leader- 
ship in commercial fisheries enjoyed by the Japanese. 
In addition to the Hydrographic Office's ice reconnais- 
sance program, Japanese scientists at the Institute of 
Low Temperature Sciences, Hokkaido University, near 
Sapporo, Japan, conduct avigorous research program 
in all phases of ice physics, dynamics, and behavior. 
Knowledge acquired at their field stations is published, 
and much is translated into English, Russian, and 
other languages and applied in sea ice areas at both 
poles. Recently, Hokkaido University scientists have 
trained several fixed land station radars upon sea ice, 
acquired radar scope photographs, and run the re- 
sultant imagery frames off at fast speeds. These 
time-lapse films (fig. 9). give remarkable insight 


into the many complex motions of the pack ice in the 
Sea of Okhotsk, under the influence of tides, ocean 
currents, and wind stress. 





Figure 9,--Radar picks up drift ice in the Okhotsk 
Sea off northern Hokkaido on March 14, 1969, at 
0900, Photo courtesy of National Research Coun- 
cil, Reykjavik, 








Since sea ice in this basin is generally subject to 
complete summer disintegration, all sea ice is first- 
year ice, with moderate amounts of fast ice and large 


amounts of drift ice. In general, the growth and 
movement are in response to the counterclockwise 
current circulation within the sea. However, ice 
forms earlier and lasts longer in Tatar Strait and to 
the north, where pressure ice may reach a height of 
25 ft. Ice first forms in mid-October near freshwater 
outflows, especially in the north and northwest. As 
the ice season progresses, ice spreads rapidly, and 
large quantities drift southward, Although ice forms 
on the west coast of the Kamchatka Peninsula, wind 
and wave action permit currents to distribute it as 
drift ice northward and westward inthe sea. Ice from 
the nor thern Sea of Okhotsk drifts southward along the 
east coast of Sakhalin in December, generally reaching 
Hokkaido in mid-January and remaining until April. 
Sea ice may be found in varying concentrations through- 
out all except the southeastern part of the sea until 
April. From April through June, disintegration 
progresses northward and northwestward, and finally 
southward along the coast of Sakhalin, Except along 
the coasts, in the northern pack, and to the north and 
west of Tatar Strait, concentrations generally remain 
near 4/8 during the ice season. As in all marginal 
seas of the Eurasian Arctic, considerable variability 
occurs from year to year. 


BALTIC SEA, GULF OF BOTHNIA, AND ADJACENT 
WATERS 


The Baltic is a Mediterranean-type sea, uncon- 
nected with the Arctic Basin. It has an area of about 


120,000 sq mi, about one-half of which becomes ice= ~~ 


covered during ordinary winters. It is connected to 


the North Sea, and thus to the North Atlantic, through - 


the essentially ice-free channeis of the Skagerrak and 
the Kattegat. Clearing completely of ice each year, 
it is altogether dominated by first-year ice types. The 
number of ships entering and/or clearing this sea in 
a single day sometimes exceeds the total number using 
the North American or the Northern Sea Route in an 
entire year, Ships entering and clearing Swedish and 
Finnish ports alone exceeded 10,000 in a single winter 
in the late 1950's. Denmark, Finland, Germany, 
Poland, Sweden, and the U.S.S.R. fringe this sea. 
Outside of the U.S,S,R. and Denmark, activities and 
individuals who have contributed significantly to the 
knowledge of ice distribution and forecast services are 
briefly commented upon below. 

B. Rodhe, of the Swedish Metéorological and 
Hydrographic Institute in Stockholm, has provided 
some of the most comprehensive information on sea 
ice observing and reporting techniques in the Baltic. 
In an article published in Arctic Sea Ice, by the 
National Academy of Sciences, National Research 
Council, in 1955, he describes the Baltic Ice Code 





approved by most nations bordering the sea and by... 


Norway. Reports utilizing this code are collected, 
mostly from ships, and dissemimted in daily bulletins 
and special radio and radioteletype broadcasts for 
shipping. <i 

E. Palosuo, of the Finnish Institute of Marine Re- 
search, Helsinki, was instrumental in promoting 
Baltic cooperation and standardization in ice reporting 
and observing. He has published widely in a variety 
ot disciplines concerned with ice operations and ship 
design capabilities, as well as in those sciences as- 





sociated with air-ice-sea interaction and processes. 
A complete description of ice in the Baltic appeared 
in the 1966 Oceanography and Marine Biology Annual 
Review (Vol. 4, pp. 79-90); oceanographic and 
meteorological effects and influences are also well 
covered. Palosuo does not completely confine his 
interests to the Arctic, and he is usually present at 
any international conference where science is a major 
topic. 

At the Deutsches Hydrographisches Institut in Ham- 
burg, Federal Republic of Germany, ice bulletins (fig. 
10) are regularly issued to Baltic Sea mariners 
and other interested organizations. The West Germans 
have also cooperated with Finland in expanding avail- 
able icebreaker capabilities to Baltic shipping. The 
Finnish, of course, have been in the forefront of ice- 
breaker design and construction, not only for the 
Baltic, but for operations in other polar areas as 
well. 

Low salinities in the Baltic Sea result in hard 
first-year ice, which exists largely as fast ice from 
October through May. The first sea ice generally 
forms in the northern Gulf of Bothnia in late October 
or: November, extending along the coasts to the 
southern Gulf by early to mid-December and along 
Baltic coasts by late December through January. The 
southern Baltic, the islands And straits between Den- 
mark and Sweden, the fjord south of Oslo, and portions 
of coastal Denmark, Germany, and the Netherlands 
oftenexperience harbor and narrow coastal ice forma- 
tion in late January and February. In the Gulfs of 
Bothnia, Finland, and Riga, the ice generally con- 
tinues to expand through mid-March, with considerable 
solid ice along wide coastal areas and lesser amounts 
of. free- ice’ throughout the central basins. Ice in the 
southern. Baltic generally occurs only along coastal 
areas and begins its retreat by mid-March. By April, 
only the Gulfs of Riga, Finland, and Bothnia have sea 
ice. The ice melts rapidly in spring, affecting only 
the northern Gulf of Bothnia by May. The average 
number of days with ice varies from 0 to.190, with 
the northern extremity of the Gulf of Bothnia being 
the coldest and most ice-covered, Pressure ice is 
common during the ice season along the coasts and 
throughout the Gulf of Bothnia, where total pressure- 
ice thicknesses of 6 to 20 ft are not uncommon. Mean 
maximum thickness of the sea ice varies from less 
than 1 ft in the west to about 1.5 ft along the Baltic 
coasts. Ice in the eastern gulfs varies in thickness 
from 1.5 ft in the south to 3 ft in the north. 








BLACK SEA 


Although there is considerable variability from 
year to year, seaice generally is present in the Black 
Sea and the Azovskoye More from November through 
April. With the exception of the Azovskoye More, 
ice concentrations are generally limited to the peri- 
pheral and inlet areas of the northern and western 
coasts. In recent years, however, there is growing 
evidence that industrial influences may affect the 
length and severity of the ice season. 

First formation generally occurs in the shallow 
embayments of the northern Black Sea and Azovskoye 
More, with the expansion of the Siberian High in 
middle through late November, Growth continues into 
February, with maximum concentrations (to 10/10) over 
the entire area of the Azovskoye More and rapidly de- 
creasing concentrations beyond the shallow, peripheral, 


228 























New n 3 The 
2 0 2, 
Toye 
Thin level ice or tast ice (5-150m thick) Se SO). cos 
326 eee 
ood Very open or open pack ice (concentration 1/10 to 6/10) 
444 
aaa 


Compact slush, brash 10e or pancake ie 


© oF very close pack ice (conc 


Consolidated pack ice 


Rafted ice 





fast ice (more than 15cm thick 


entration 7/10 to less than 10/10 





Figure 10. --Satellite picture of the Baltic Sea and accompanying ice analysis chart for March 26,1969. Photo 


courtesy of Deutsches Hydrographisches Institut. 





northern through western Black Sea. Rapid decay of 
the ice generally starts in February, and most of the 
ice has disappeared from the Black Sea by March. 
The shallower embayments of the Azovskoye More 
generally have decreasing amounts of sea ice into 
April. In severe years, ice may be a problem for 
small coastal vessels. 


FUTURE OUTLOOK 


International cooperation, after the model developed 
in Antarctica, appears to be a necessary prerequisite 
to an exponential increase of our understanding of the 
Arctic Basin ice cover and its interrelationships with 
ocean and atmosphere. Several promising recent 
developments have occurred and are planned, 

The publication of under-ice data from upward- 
beamed echo sounders, acquired from the British 
nuclear-powered HMS DREADNOUGHT in 1971 at an 
international conference on sea ice in Reykjavik, Ice- 
land, may portend that similar data from U.S, and 
U.S.S,R. under-ice voyages soon may be forth- 
coming. 

In spite of worldwide austerity, the U. S,-Canadian 
AIDJEX (Arctic Ice Dynamics Joint Experiment) will 
proceed, after several pilot experiments, to a 
full experimental stage in 1975. Untersteiner, 
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a leading U.S. ice dynamicist, and other colleagues 
have recently conferred in Leningrad with their Soviet 
counterparts to exchange ideas and discuss cooperation 
in the broader U.S.S.R. project, POLEX (the Polar 
Project). The latter is a plan to jointly study both 
polar regions in depth, in an effort to determine more 
quantitatively the influence of both on global climate. 
This program is to be related to the international 
project GARP (Global Atmospheric Research Pro- 
ject). 

A recent assessment of international environmental 
prediction capabilities, sponsored by a joint Inter- 
governmental Oceanographic Commission(IOC)/World 
Meteorological Organization (WMO) planning group 
for an Integrated Global Ocean Station System (IGOSS), 
included a review of international sea ice observa- 
tion, analysis, and prediction capabilities. Murtey 
of Canada conducted the rather extensive review and 
compiled the information which should be made 
available through IOC in the near future. 

Rapid progress in the above areas should occur in 
the remaining 1970's and 1980's, This exciting period 
should provide many answers to the unanswered scien- 
tific questions concerning air-sea-ice interaction, de- 
velopments in transportation over, through, and 
under the ice, and, finally, much needed energy re- 
sources to fulfill world needs. 








TYPHOONS OF THE WESTERN NORTH PACIFIC, 1973 


Capt. Charles R. Holliday, USAF 
Fleet Weather Central/Joint Typhoon Warning Center 
Guam, Mariana Islands 


his season was marked by the small number of 

tropical cyclones that developedover western North 
Pacific waters and the late start in the year. During 
1973, 21 tropical storms formed (5 below average), 
with only 12 reaching typhoon strength. This equals 
1970 and 1950 for the lightest typhoon activity in the 
modern 29-yr period of record. Only 5yr have had a 
lower total number of storms. Typhoon days num- 
bered 42, which is a record low, since establishment 
of the Joint Typhoon Warning Center (JTWC) in 1959. 
A typhoon day is defined as a day on which a typhoon 
occurred, Two typhoons on 1 day are counted as 
2 typhoon days. Tables 1 and 2 contain the statistics 
on the storms for past years. 

The most striking period of inactivity was the lack 
of development during the first 6 mo of the year, a 
period in which, on the average, five tropical storms 
are charted. Since World War II, only in 1952 has 
this region experienced a similar late start--through 
May--of the tropical storm season, Also notable for 
periods of inactivity were the months of August and 
September, which produced only 11 typhoon days, as 
compared to the average of 37. 

The monsoon trough did not become we}l established 
across the Philippine Sea until October, when three 
successive typhoons developed in the Yap-Guam area. 
The lack of a persistent trough during much of the 
season, especially its eastward extension to the cen- 
tral Caroline and Mariana areas, gave rise to an 
abnormally low formation frequency east of 135°E, 

The percentage of typhoons that reached the severe 
category was low, as only 3 of the year's 12 (Billie, 
Nora, and Patsy) achieved the supertyphoon threshold 
(130 kt or greater), This compares with the mean of 
six, based on the past 15 yr (1959-73). Nora was the 
most intense, with sustained winds estimated at 160 kt, 
and the longest lived of the year, maintaining typhoon 
strength for 6 days. There were several occurrences 
of multiple tropical storms (Billie-Clara, Billie-Dot- 
Ellen, Georgia-Hope-Iris, Nora-Opel-Patsy, Patsy- 
Ruth). 

Several tropical cyclones dealt destruction to the 
Far East during 1973. The Republic of the Philippines 
once again bore the brunt of casualties. Typhoons 
Nora, Ruth, and tropical storm Vera brought a com- 
bined death toll of approximately 155 to the island 
republic, Interestingly, the main Japanese islands 
did not experience a coastal crossing of a typhoon- 
strength storm during 1973--a first, according to the 
records available since 1945, 

The statistics for 1973 storms are contained in 
table 3. The storm tracks (figs.11-13) and maximum 
winds are based on poststorm analysis. The dates 
given include the period when the storm was first 
identifiable, no matter what stage, until it dissipated 
or became extratropical, Maximum winds are over- 
water estimates of sustained wind speeds for a 1-min 
averaging period, 



































Table 1. --Frequency of tropical storms (including typhoons) by months and years * 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov Dec. Total 
1945 0 0 ) 1 1 2 5 ? 6 1 3 0) 26 
1946 0 0 1 0 1 2 3 2 3 1 2 0 15 
1947 ) 0 1 0 1 1 3 3 5 6 6 1 27 
1948 1 0) ) O) 2 2 2 5 5 + 3 2 26 
1949 1 0) 0 0) ) 1 5 3 6 1 3 2 22 
1950 ) ) 0 ) 1 2 3 2 3 3 3 1 18 
1951 0 0 1 2 1 1 1 2 2 4 1 2 17 
1952 0 0 ) ° 0 3 3 4 5 3 4 28 
1953 0 1 0 0) 1 2 2 6 3 4 3 1 23 
1954 ) o 1 O) 1 t) 1 6 4 3 3 0) 19 
1955 1 0) 1 1 0 1 6 3 3 4 1 1 22 
1956 0 0 1 2 ° 1 2 5 5 2 3 1 22 
1957 2 0 0 1 1 1 1 3 5 ‘4 3 0 21 
1958 1 » 0 1 3 5 3 3 3 2 1 22 
1959 0 1 1 1 0 0 3 6 6 4 2 2 26 
1960 0 ) ) 1 1 3 3 10 3 4 1 1 27 
1961 1 1 1 i a 2 5 4 6 5 1 1 31 
1962 t 1 0) 1 2 0 6 7 3 5 3 2 30 
1963 H 0 1 1 3 4 3 5 5 rn) 3 25 
1964 ) 0 0 0 2 2 7 9 7 6 6 1 40 
1965 2 1 1 2 3 5 6 7 2 2 1 34 
1966 ry 0 1 2 1 5 o 7 3 2 1 30 
1967 1 0 2 1 1 1 6 * 7 ‘ 3 1 35 
1968 0 ) 1 1 1 3 8 3 6 4 0 27 
1969 1 0) 1 1 0 0) 3 4 3 3 2 1 19 
1970 ) 1 ) 0 0) 2 6 4 5 4 0 24 
1971 1 0 1 3 4 8 4 6 4 2 0 35 
1972 1 0 » 0 3 1 7 4 6 4 3 1 0 
1973 0 0 0 0 1 6 2 3 3 i) 21 
Total 13 7 3 20 33 44° #115 «47133 109 77 1 42 
| Avg. 45 24 4 69 1141 3.97 5.07 4.59 3.76 2.66 1.07 5 
Prior to 1970, the month of occurrence may have been determined by the date the first warning was issued. 
Table 2. --Frequency of tropical storms reaching typhoon intensity by months and years* 
Jan. b Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total | 
1945 » ) 0 ° t) 1 2 5 3 1 1 ) 13 
1946 ) D 1 0 1 1 3 1 3 1 2 0) 13 
1947 ) ) 0 ) 1 1 0 3 4 5 ‘ 1 19 
1948 1 Oo) i) 0 2 0 2 4 1 2 1 15 
1949 1 ) 0 0 0 1 3 3 3 1 1 1 14 
1950 ) 0 0 1 1 1 2 1 3 2 1 12 | 
1951 ) 0 1 1 1 1 2 2 3 1 2 16 
1952 0 } ) i) 3 1 3 3 4 3 2 19 
1953 0 1 C) ) 1 1 4 + 1 1 17 
1954 ) 0 1 0) 1 ‘ 4 2 3 0 15 
1955 1 ) 1 1 0 1 5 3 3 2 1 1 19 
1956 0 ) 1 1 0) 0) 2 4 5 1 3 1 18 
1957 1 0 1 1 1 1 2 5 3 3 ) 18 
1958 1 0 H 0) 1 3 4 3 3 3 1 1 20 
1959 0 ) 1 ’ ) 1 5 3 3 2 17 
1960 ) 0 0 0 2 2 8 0 4 1 1 19 
1961 ) 0 1 0) 2 1 3 3 5 3 1 1 20 
1962 0) ) 1 2 0 5 2 4 3 0 24 
1963 0 1 1 2 3 3 3 4 0 2 19 
1964 ) ) ) 2 2 5 3 5 3 4 1 26 
1965 1 1 2 2 4 3 2 1 ) 21 
1966 ) 1 2 1 3 6 4 2 0 1 20 
1967 n 1 1 0 1 3 4 4 3 3 ) 20 
1968 ’ 1 1 1 1 4 3 5 4 20 
| 1969 1 1 0 0 2 3 2 3 1 y 13 
1970 0 1 ) 1 ) 4 2 3 1 12 
1971 ) 1 2 3 5 3 1 
1972 1 i 9 ) 1 1 > 3 4 4 $ 
1973 0 0 ) ) 0 0 4 3 2 3 ) 
Total 3 2 6 17 24 31 103 94 53 20 
Avg. 28 07 21 59 83° 1,07 2.62 3,55 3.24 2.86 1.83 








*Prior to 1970, the month of occ 





may have been determined by the date the first warning was issuec 


The individual typhoons during 1973 are described 
in the following narratives. Specific times and tables 
and figures are GMT, but generalized times, such as 
afternoon of, may be local time. Tropical storm 
summaries can be found in the appropriate Smooth 
Log of the Mariners Weather Log, 





TYPHOON ANITA 
After 6 quiet months, the tropical North Pacific gave 
birth to its first typhoon ofthe year, Anita became 
an organized depression about 350 mi east of Saigon 
in the South China Sea on July 5. Reaching tropical 


storm force the following day, Anita began to drift 























Table 3.--1973 western North Pacific tropical storms and typhoons 











Minimum 
Maximum observed 
surface sea level 
Name Intensity Date wind (kt)+ pressure(mb) Deaths* Missing* Principal areas affected 
Wilda TS June 28-July 4 60 982 --- --- Philippines, China 
Anita TY July 5-8 70 980 --- --- North Vietnam 
Clara TS July 11-14 50 998 --- --- Remained over water 
Billie STY July 10-19 130 916 --- --- Shantung Peninsula, China 
Dot TY July 12-20 85 978 1 --- Hong Kong, China 
Ellen yy July 17-29 105 941 --- --- Japan, as depression 
Fran TS July 26-30 40 1002 -—- -_—- Remained over water 
Georgia TY August 7-14 70 976 --- --- Hai-nan, southern China 
Hope TS August 7-13 45 996 --- --- Remained over water 
Iris TY August 7-17 85 972 2 3 Ryukyus, Korea 
Joan TS August 16-22 45 990 --- aoe Over water except as depression 
Kate TS August 21-26 60 983 --> --- Hai-nan, North Vietnam 
Louise a § Aug. 31-Sept. 7 75 974 --- --- Philippines, Luichow Peninsula 
Marge TY Sept, 8-15 80 964 --- --- Philippines, Hai-nan, North Vietnam 
Nora STY Sept. 30-Oct. 10 160 877 22 48 Philippines, Taiwan, China 
Opal TY Oct. 3-8 75 968 --- --- South Vietnam 
Patsy STY Oct, 5-14 140 893 --- aes Philippines 
Ruth Ke 4 Oct. 10-19 90 957 27 23 Philippines, Hai-nan 
Sarah* TS Nov. 8-12 55 984 50 --- South Vietnam 
Thelma TS Nov, 11-18 55 991 --- --- South Vietnam 
Vera TS Nov. 16-26 50 990 75 _58 Philippines, as depression 
177 132 











+ Estimate over water (period--1 min) 

* Statistics recorded_as available 

x Moved into Bay of Bengal on Nov, 13 and became Tropical Cyclone 37-73 
TS - Tropical Storm; TY - Typhoon; STY - Supertyphoon 
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Figure 11.--Tracks of western North Pacific typhoons, July 5 through August 17, 19738. 


north-northwestward in response to a weakness in the The storm's circulation at this time was marked 
midtropospheric subtropical ridge across southern by stronger winds in its southern semicircle than 
China. elsewhere, due to an increased southwest monsoonal 
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Figure 12.--Tracks of western North Pacific typhoons, August 31 through October-19,-1973, 
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flow. Several ships, including the Japanese tankers 
TOYAMA MARU, RANGOON MARU, and the USNS 
WASHOE COUNTY, reported winds of 30 kt, 35 kt, 
and 50 kt, respectively, at 1200 on the 6th--all located 
within 250 mi of Anita's center in the southwestern 
quadrant, 

By 0845 on the 7th, Anita's central pressure had 
fallen to 983 mb, and winds around her center had 
reached typhoon force. Anita began to shift to a more 


Figure 13, --Tracks of western North Pacific tropical storms, 1973. 
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westerly course within 6 hr, as an extension of a sub- 
tropical ridge from a 500-mb HIGH in the East China 
Sea began to build over southern China, 

The typhoon, now targeted in on North Vietnam, 
traversed the Gulf of Tonkin with little intensity 
change, at a forward speed of 8 to 12 kt for slightly 
more than a day. The eye finally arrived onshore 
n?ar Vinh at 1200 on the 8th. Moving inland over the 
highlands region, Anita weakened rapidly to a low- 
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Figure 14,--Reproduction of barograph trace from the USS TRIPOLI during encounter with typhoon Anita. 


pressure area and dissipated over Laos by the 9th. 

During Anita's trek across the Gulf of Tonkin, two 
ships reported eye passage. These were the USS 
OGDEN and USS TRIPOLI, approximately 60 mi east 
of Dong Hoi, North Vietnam. The USS OGDEN ex- 
perienced winds greater than 60 kt and recorded a 
barometer reading of 981 mb at 0000 on the 8th. The 
barograph aboard the USS TRIPOLI (fig. 14) dipped to 
979 mb 1 hr later. 


SUPERTYPHOON BILLIE 
Billie, the season's first supertyphoon, became a 
tropical depression in the western Philippine Sea some 
250 mi east of Luzon on July 12. Her early history 
can be traced to the Yap-Palau area on the 10th, as a 
weak circulation in the monsoon trough. 
Billie initially tracked westward, gradually shifting 
to the northwest in response to a long wave, mid- 
tropospheric trough over eastern China. Reaching 
tropical storm force late on the 13th, Billie assumed 
a northerly course at a speed of 7 kt. 


The long wave trough remained stationary, influ- 
encing Billie to maintain a meriodonaltrack at about 
8kt. ‘Her center never deviated more than 30 mi from 
either side of 125.5°E for 4days, covering a distance 
of 720 mi. This steadiness in direction for such an 
extended period of time sets Billie apart from any 
other northward-moving typhoon during the period 
1945-72. 

Rapid deepening occurred once typhoon-strength 
winds were attained early on the 14th, as Billie's 
central pressure fell 50 mb in 24 hr. At 0330 on the 
15th, aircraft reconnaissance indicated that the cen- 
tral pressure had dropped to 916 mb within a tightly 
organized eye 8 mi in diameter. 

Billie's central pressure rose to 954 mb during 
the next 18 hr, as she approached the Ryukyus. Com- 
mencing an unusual second deepening as she crossed 
the island chain, Billie's central pressure dropped to 
917 mb in the East China Sea at 1154 on the 16th. 

Billie passed just east of Miyako Jima (fig. 15), 
where maximum sustained winds of 65 kt (10 min 





Figure 15.--Satellite view of typhoons Billie and Dot on July 17th. Dot is moving near Hong Kong as Billie, 
with winds of 115 kt, tracks northward in the East China Sea (DMSP VHR data). 
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Figure 16.--Typhoon Billie as observed from the Ishigaki Jima radar at 0600 on the 16th, as the typhoon passed 
through the Ryukyu Islands. Billie's eye is located 80 mi from the station. Courtesy Japan Meteorological 


Agency. 


average) with gusts to 104 kt were recorded at 0700 
on the 16th. The lowest pressure reading at the 
Japanese Meteorological Agency Station was 947.5 mb 
at 0650. 

The island of Okinawa experienced gale-force winds 
as Billie transited northward through the East China 
Sea. Naha registered maximum sustained winds of 
35 kt, with gusts to 58 kt, at 1700 on the 16th, while 
White Beach Naval Port Facility recorded 45 kt 
sustained with gusts to 55 kt at 1900. Land radar 
showed that Billie's eye passed 105 mi west of Okinawa 
at 1800 (fig. 16). 

On the 18th, Billie shifted to a northwest course 
120 mi south-southwest of Cheju-do Island. Satellite 
imagery indicated drier air off the Asian Mainland 
was entering Billie's circulation at this time. She 
weakened significantly during the 18th, dropping to 
tropical storm status late that day, while tracking 
into the Yellow Sea. 

Approaching the Gulf of Chihli on the 19th, Billie 
acquired extratropical characteristics and accelerated 
to a forward speed greater than 20 kt. Billie finally 
moved inland near Chin-Chow, China, and dissipated 
on the 20th, 


TYPHOON DOT 
While Billie gained strength as a tropical storm in the 
west central Philippine Sea, and tropical stormClara 





was in the process of recurvature 700 mi north-north- 
west of Wake Island, a third circulation appeared in 
the South China Sea. This circulation intensified to 
tropical storm force late on July 14, acquiring the name 
of Dot, 

During the first 2 days of herexistence, Dot drifted 
northward and meandered somewhat, about 300 mi 
south of Hong Kong, as her movement appeared to be 
retarded due to a slight Fujiwara interaction with 
typhoon Billie to the east. 

The observation of the British ship HYRIA, located 
60 mi southeast of Dot's center, recorded 55-kt winds 
and a pressure of 989.3 mb at 0600 on the 15th, and 
was indicative of her soon reaching typhoon strength 
some 12 hr later. Dot then began to increase in for- 
ward speed to a rate of 9kt and attained a peak inten- 
sity of 85-kt winds, 80 mi south of Hong Kong, passing 
just east of the colony at 2300, moving ashore near 
Mirs Bay. 

The Royal Observatory, 12 mi west of the center, 
recorded maximum sustained winds of 32 kt (10 min 
average) and gusts to 76 kt. Other meteorological 
extremes within the colony showed a minimum pres- 
sure of 976.9 mb at Cape Collinson and a maximum 
sustained wind of 57 kt (10 min average) with peak 
gusts of 86 kt at Wanglan Island. A total of 8.4 in of 
rain fell at the Royal Observatory during the 16th and 
17th, local time (fig. 15). 
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Damage reports from Hong Kong indicated many 
low-lying areas in the New Territories were flooded. 
Landslides killed one person. Two freighters were 
beached, and six others dragged their anchors, 

Dot weakened to a low-pressure area after landfall 
on the South China coast and entered the East China 
Sea as a tropical depression near Foochow early on 
the 18th. Following the wake of Billie, the depression 
tracked westward, then abruptly shifted northward, 
dissipating along the western coast of Korea on the 
20th. 


TYPHOON ELLEN 

Initially spotted by satellite, the existence of a circu- 
lation some 400 mi south-southwest of Iwo Jima was 
confirmed by reports from the MEISHUSAN MARU on 
July 16th. The circulation destined to be Ellen had 
developed in a trailing surface trough southeast of 
typhoon Billie. Ellen quickly generated to tropical 
storm force by the following day. Aircraft recon- 
naissance at 2210 on the 17th found that a 10-mi cir- 
cular eye had formed, A minimum pressure of 978 
mb and 70-kt winds were observed at 700-mb flight 
level near the center, indicating Ellen had reached 
typhoon strength. 

Drifting slowly at first, the typhoon began to in- 
crease its forward rate of speed by the end of the 18th. 
This acceleration was in response to a zone of con- 
fluence created by midtropospheric troughing in the 
East China Sea by weakening typhoon Billie and a 
building high-pressure cell east of Ellen. Ellen 
tracked northward under this steering flow through 
the 20th, while achieving her peak intensity at 0420 
on the 19th, when reconnaissance aircraft observed a 
central pressure of 941 mb and maximum winds of 
105 kt. 

Ellen weakened significantly during the next 24 hr, 
and dropped to tropical storm status some 180 mi 
south-southwest of Hachijo Jima, as she moved 
beneath upper tropospheric northerly flow of 35 to 40 
kt, creating a hostile environment for the storm to 
survive. Ellen deteriorated to depression status 
early on the 23d, after commencing a meandering 
course which culminated in a loop over Kyushu and 
the southwestern Shikoku Islands during the next 3 
days, as steering currents remained weak for guidance 
of the low-level circulation. Reports indicated 3.4 to 
10.5 in of rain were recorded in the mountainous ter- 
rainof Kyushu, aiding in relieving the drought-stricken 
Kumamoto Prefecture, By the 27th, as the depression 
drifted eastward 90 mi south of the Kii Peninsula, 
satellite imagery indicated that Ellen was rejuvenating. 
Several Japanese vessels, including the weather ship 
OJIKA, reported winds of 30 to 35 kt near Ellen's 
center, at 0000 on the 28th. The intensification was 
short-lived, however, as Ellen recurved and weakened 
prior to landfall on the 29th. The circulation finally 
dissipated near Nagova, Japan, later that day, with 
heavy rains up to 4 in recorded in the Ise Bay area. 


TYPHOON GEORGIA 
The first signs of a disturbance in the Luzon Strait 
were indicated in satellite and ship report data on 
August 7, The developing depression entered the South 
China Sea on a west-southwesterly heading, becoming 
tropical storm Georgia about 50 mi south of Pratas 
Island on the 9th, Georgia progressed at a moderate 


forward speed of 6 to 9 kt as she was guided along by 
ridging extending from a midtropospheric HIGH cen- 
tered in the Yellow Sea. 

Developing to a minimal typhoon on the 10th, her 
forward progress slowed some 90 mi east of Hai-nan 
Island, as the ridge began to recede over eastern 
China and the HIGH center moved into the Sea of Japan. 
Georgia performed an abrupt change in track on the 
11th, in response to this weakness created in the sub- 
tropical ridge over southern China. 

Indication that winds had dropped to tropical storm 
strength was evidenced in satellite data early on the 
12th, some 6 hr before Georgia moved ashore 
on the southern China coast, east of the Luichow Pe- 
ninsula, The system weakened to a low-pressure area 
quickly thereafter, as it moved inland, 

Georgia was only the fifth tropical storm to reach 
typhoon intensity in the South China Sea during August 
since 1945, The most recent was Cora in 1972. 


TYPHOON RIS 

August's second typhoon developed from a depression 
in the Philippine Sea, and was first noted as a circu- 
lation 400 mi north of Yap on the 8th. After tracking 
northward for several days and gaining tropical storm 
status, Iris slowed and performed an erratic anti- 
cyclonic loop some 300 mi southeast of Okinawa during 
the 11th. The following day, winds of typhoon force 
were occurring around a broad center, approximately 
50 miindiameter, as Iris began to advance northward 
again, 

By the 14th, the typhoon shifted to a northwesterly 
heading around the periphery of a midtropospheric 
HIGH, east of northern Honshu, and started to in- 
crease its forward rate of movement from 7 to 12 kt. 
Passage of Minami Daito Jima occurred about 0700 
on the 14th, as the Japanese meteorological station 
measured a minimum pressure of 974.7 mb. Peak 
gusts of 63 kt were registered from the southwest 
some 11 1/2 hr (1830) after passage of the surface 
center, 

Iris' circulation was quite extensive during her 
trek over the Philippine Sea, covering an area over 
700 mi in diameter. The diameter of the typhoon's 
eye was also enormous, as satellite estimates of its 
ragged appearance ranged from 50 mi on the 11th to 
100 mi on the 13th and 14th (fig. 17). 

Iris crossed the northern Ryukyu Islands over the 
southern tip of Amami-O-Shima. The barograph at 
the Japanese meteorological station at Naze dipped to 
a minimum reading of 978 mb, and a wind shift was 
experienced at 0030 on the 15th. The center was so 
broad that the barograph trace showed less than 1 mb 
change for over 10 1/2 hr. The peak gust of 55 kt at 
0950 did not occur until over 9 hr after the wind shift. 
A rainfall total of 10,3 in was recorded during the 3- 
day period (14th-16th) that the island was affected by 
Iris. Two fishing vessels were reported lost in the 
vicinity of the island during her passage. As she en- 
tered the East China Sea, satellite pictures revealed 
her large eye to be filling with clouds and a general 
weakening appearance was noted during the 15th. As 
Iris' track began to bend towards the north, around 
the midtropospheric HIGH centered east of Honshu, 
she dropped below typhoon strength during the 16th. 

Commencing gradual acceleration at a speed of 20 
kt with the approach of a short-wave trough in the 








Figure 17.--Typhoon Iris, withan unusually large eye, 
is situated 270 mi southeast of Okinawa on August 
13 at 0234. The distal circulation of former tropi- 
cal storm Hope can be seen just east of the Chiba 
Peninsula, Japan (DMSP VHR data). 


westerlies, Iris' center moved ashore on the western 
Korean coast near Kaesong, accompanied by winds of 
minimal tropical storm force, shortly after 0600 on 
the 17th. Continuing to cross northern Korea, Iris 
emerged from the eastern coast near Wonsan some 6 
hr later, Iris began to transform into an extratropical 
system as she drew a front moving off Manchuria into 
her circulation on the 18th. Subsequently, she ac- 
celerated to the northeast across the Sea of Japan, 
crossing Hokkaido late that day. 

Meteorological extremes on the western coast of 
Korea were reported at Kunsun (Air Base, which re- 
corded maximum sustained winds of 46kt, with a peak 
gust of 64 kt (0646) as the storm center passed 25 mi 
to the west on the 17th, 

Newspaper reports from Korea indicated two per- 
sons were killed and hundreds were left homeless on 
Cheju Island. A barge carrying six persons sank in 
the sea off Tangsan-gun; all but three were rescued. 


TYPHOON LOUISE 
Louise's initial stages were detected by satellite in 
the west central Philippine Sea northeast of Samar 
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Island on August 31. She generated to tropical storm 
strength just north of Luzon late on September 2, On 
the 3d, the circulation appeared to be intensifying 
further, as the British ship SHEAF TYNE, 30 mi to 
the north of Louise's center, reported 60-kt winds in 
squalls at 0000. 

Emerging into the South China Sea, the storm 
tracked westward at 9 to 10 kt, under the influence of 
adeveloping midtropospheric anticyclone over south- 
ern China. Louise reached minimal typhoon force by 
0000 on the 5th, about 55 mi south of Pratas, as re- 
connaissance aircraft reported a central pressure of 
986 mb, She remained a relatively small typhoon 
before landfall on the Luichow Peninsula at midday of 
the 8th, as 30-kt winds did not appear to extend much 
beyond 100 mi, as evidenced by ship reports. Wanglan 
Island in Hong Kong, however, did report 31-kt winds 
and gusts to 43 kt as Louise passed 150 mi south of 
the colony on the 5th, 

After abrief traverse of the Gulfof Tonkin, Louise, 
with winds of tropical storm strength, landed near 
Haiphong, North Vietnam, early on the 7th, weakened 
to a low-pressure area, and dissipated over northern 
Laos, 

See "Letters to the Editor" on page 256 for an 
account of an encounter with Louise by the TREDAN. 


TYPHOON MARGE 

Five days after the demise of Louise, Marge entered 
the South China Sea on September 12 as a tropical 
depression, Following her transit of northern Luzon, 
Marge quickly developed to tropical storm strength 
125 mi northwest of Cape Bolinao, As steering cur- 
rents were essentially unchanged over southern 
China, Marge was destined to follow the wake of her 
sister Louise by striking North Vietnam 2 1/2 days 
later, 

Maintaining a forward speed of 11 kt, Marge in- 
tensified steadily after entering the open waters of the 
South China Sea, reaching typhoon force as she passed 
200 mi south of Hong Kong early on the 13th (fig. 18). 
The minimum central pressure that was measured 
during her lifetime, 964 mb, was reported later in 
the day at 0900 by reconnaissance aircraft. Marge, 
like Louise, was characterized by a small circulation 
limited to 150 mi in diameter. Striking central 
Hai-nan Island late on the 13th with winds estimated 
near 80 kt, Marge emerged into the Gulf of Tonkin 
with tropical storm force some 12 hr later, Eventual 
landfall was accomplished 60 mi north of Ninh, North 
Vietnam, late on the 14th, Subsequently, Marge dis- 
sipated rapidly inland over the highlands of Laos, 


SUPERTYPHOON NORA 
Nora, the most intense tropical cyclone of the season, 
was the first of three typhoons during October to be 
spawned within the Yap-Guam island area. After an 
abnormal absence of tropical cyclone activity during 
the last 2 weeks of September, aircraft reconnaissance 
of a depression 200 mi north of the Palau Islands re- 
vealed the presence of tropical storm Nora. On Octo- 
ber 2, Nora's track became erratic for the next 48 hr 
as she gained strength to typhoon force. Setting out on 
a northwesterly to westerly course late on the 4th, she 
began a rapid intensification and crossed the super- 
typhoon threshold some 24 hr later. On the 6th, Nora's 
central pressure had reached extreme proportions, 
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Figure 18,--Typhoon Marge is positioned by satellite 210 mi south of Hong Kong on September 13, at 0513, 
with winds of 75 kt, as she heads on a westerly course (DMSP VHR data). 


as evidenced by the 0020 reconnaissance measure- 
ment of 877 mb (fig. 19). This tied the minimum pres- 
sure previously on record of 877 mb, as measured by 
aircraft dropsonde in the eye of typhoon Ida on Sep- 
tember 24, 1958, Observers reported at this time a 
tight circular eye, 8 mi in diameter, enclosed by a 
panoramic wall cloud with tops rising up to about 
30,000 ft. A maximum 700-mb flight level wind of 
150 kt, accompanied by severe turbulence, was re- 
corded during penetration of the storm core, 

Nora remained at supertyphoon strength for over 
24 hr, attaining maximum winds of 160 kt, until she 
veered toa northwestward track 225 mi east of Manila, 
This was in response to weakening of the subtropical 
ridge by a shortwave trough approaching the Yellow 
Sea, The typhoon tracked offshore of northeastern 
Luzon on the 7th, with her center crossing the coast 
briefly east of Aparri late that day, with maximum 
winds estimated at 95 kt, 

Gale-force winds were experienced at several 
locations along Luzon's western coastline, as Nora 
emerged into the Balintang Channel of the Luzon 
Strait. Vigan and Laoag City reported gusts to 56 kt 
and 50 kt, respectively, on the 8th, Earlier, at 1830 
on the 7th, the port area at Manila registered gusts 
to 68 kt. Nora brought moderate to heavy rains to 
northern Luzon, as Vigan recorded 10.3 in and Bagio 
City received 13.3 in during a 24-hr period. The 
heavy rainfall inflicted widespread damage, as many 
rivers and streams were flooded and numerous land- 
slides were reported, These conditions were respon- 
sible for six deaths and 20 missing. Damage to crops 
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Figure 19.--A satellite view of typhoon Nora at her 
peak (160 kt) as she traverses the Philippine Sea 
400 mi east of Manila on October 5th at 2312. The 
disturbance to the east of Nora is the formative 


stage of Patsy, located just west of the Marianas 
(DMSP VHR data). 


and to public and private property was estimated at 
over $2 million. As a minimal typhoon, Nora con- 
tinued to move in a northwesterly direction through 
the Luzon Strait at 6 to 8 kt and tracked 60 mi south- 
west of Kaohsiung by midday of the 9th. 

A peak gust of 68 kt was registered at Tungchi, 
Pescadores Islands, as Nora's center passed 65 mi 
south of the station, Following the periphery of a 
midtropospheric HIGH centered east of the Ryukyu 
Islands, Nora continued on course, making landfall 








Figure 20.--The Taiwan fishing trawler JAI TAI N3 foundered during typhoon Nora in the Taiwan Strait on 


October 8. U.S, Navy Photo. 








Figure 21.--The rescue by the USS WORDEN of the JAI TAI N83 crew took place over a period of 4 hr, in seas 


of 30 ft. U.S. Navy Photo. 





on the China coast near Quemoy Island early on the 
10th. Rapidly weakening, the storm quickly dissi- 
pated inland over Fukien Province late that day. 
Heavy rains, up to 20.6 in at Sinkong for 20 hr, 
were recorded in the mountainous region of Taiwan, 
Many sections of highways were made impassible by 
numerous landslides, and several bridges and rail lines 
sections were washed out. Twelve storm-related 
deaths and 28 missing were reported in Taiwan, while 
some 300 homes were totally destroyed and 160 badly 
damaged, Newspapers indicated about 1,000 persons 


were made homeless. 

At sea, Nora played havoc with shipping, as she 
navigated the Taiwan Strait, The Philippine 3,483-ton 
freighter ASIAN MARINER sank just southof the Pes- 
cadores Islands. All 38 crewmen were rescued, Less 
fortunate was the 3,724-ton Greek freighter BALTIC 
KLIF, which capsized and sank about 80 mi southwest 
of the Pescadores. Three of the crew drowned, with 
several missing and presumed lost, The missile 
frigate USS WORDEN rescued the crew of the Taiwanese 
fishing vessel JAI TAI NR3 (figs. 20 and 21), which was 














foundering in the high seas after its forward section 
split lengthwise. One member of the 8-man crew was 
lost to the sea. 


TYPHOON OPAL 
Opal spent her 5-day lifetime in the South China Sea, 
before finally coming ashore on the South Vietnam 
coastline on October 8, 

Generating to tropical storm strength on the 4th, 
some 75 mi northwest of Nanshan Island, Opal pro- 
gressed northwestward for the next 36 hr, attaining 
typhoon intensity 150 mi east of Tuy Hoa. During the 
next 24 hr, Opal displayed erratic movement, de- 
scribing a backwards "S,"" as she came under the 
influence of typhoon Nora's circulation 800 mi to the 
east in the Philippine Sea. As Nora began to veer to 
a northwesterly heading late on the 6th, Opal com- 
menced a westerly track bearing down on the South 
Vietnam coastline. Dropping below typhoon status, 
Opal reached landfall north of Qui Nhon as a weak 
tropical storm early on the 8th and finally dissipated 
over the highlands region. 

Opal was only the third typhoon to form within the 
South China Sea in October since 1945, The most 
recent was Iris in 1970, 


SUPERTYPHOON PATSY 
With typhoon Nora approaching Luzon and Opal in the 
South China Sea, the. third typhoon of the month was 
detected by satellite in its formative stages just west 
of Guam, 

The pre-Patsy system dumped 5.3 in of rain on 
Guam over a 2-day period, causing some local flooding 
onthe island, as she began her trek into the Philippine 
Sea. Evidence that Patsy was intensifying was provided 
by satellite on the 7th, revealing her organizing cloud 
structure, Patsy took a track north of Nora, as a 
strong midtropospheric suptropical ridge dictated a 
west-northwesterly course at 7 to 12 kt. 

Patsy grew in strength as her central pressure 
plummeted on the 9th. At her height, the minimum 
pressure reported by reconnaissance aircraft was 
893 mb, at 0020 on the 10th (fig. 22), At this time, 
winds of 140 kt were packedaround Patsy's extremely 
tight 5-mi diameter eye, marking her as the third 
supertyphoon of the season. Patsy, however, was 
an abnormally small storm for its strength, as gale- 
force winds, at a maximum, were limited to distances 
of 125 mi in the north and east quadrants, Recon- 
naissance aircraft penetrating from the west did not 
encounter 35-kt winds until within 30 mi of the center. 
Description of the eye by crew members indicated it 
was not the classic area of relative calm: "The sea 
state was marked by winds of 130 kt converging to the 
center. Huge, churning waves approximately 2 mi 
long, with water sprays that looked like the ‘rooster 
tail' of ahigh-speed hydroplane, were frequently seen 
converging to the center." 

Late onthe 10th, after dropping below supertyphoon 
strength, Patsy began to deteriorate rapidly, as upper 
tropospheric outflow from the typhoon became stifled. 
Within 24 hr, Patsy's winds decreased to tropical 
storm force, as she approached the northern coast 
of Luzon. Satellite pictures revealed that the cirrus 
canopy had detached to the southwest of the center, 
indicating further weakening. As a depression, she 
skirted the coastline of Luzon on the 12th, eventually 





Figure 22.--Typhoon Patsy is positioned by satellite 
in the central Philippine Sea, midway between Guam 


and Manila on October 9 at 2340. Her winds were 
reaching 140 kt at this time. Weakening typhoon 
Nora can be seen over the Taiwan Strait (DMSP 
VHR data). 


merging with a circulation system in the South China 
Sea late that day. Ona westerly course, she briefly 
regained storm strength for a short period on the 
13th before dissipating off the coast of South Vietnam 
near Hue the following day. 


TYPHOON RUTH 
The last typhoon of the year first appeared as a dis- 
turbed area of weather on satellite pictures, south of 
Guam, as Patsy was reaching her peak intensity in 
the Philippine Sea. Developing from a circulation in 
the monsoon trough, Ruth traveled on a general west- 
ward heading at a quick pace of 15 kt, reaching tropical 
storm force late on the 11th, 190 mi north of Yap, The 
storm was guided along the southern periphery of the 
subtropical ridge on a path somewhat parallel to 
Patsy's track, but farther south, as the upper-air 
steering pattern remainedessentially unchanged, Ruth 
continued below typhoon strength for 3 days, until 
late on the 14th, when she was nearing Catanduanes 
Island in the Philippines. Aircraft reconnaissance 
indicated her central pressure had dropped to 982 mb, 
and winds of 65 kt were observed in the eastern 
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Figure 23.--Typhoon Ruth is sighted by NOAA-2 VHRR on October 16, west of the Lingayen Gulf, after transit 


of central Luzon. 


quadrant of her circulation. 

During the next 20 hr, Ruth's central pressure fell 
markedly, as she took aim on the central Luzon coast- 
line and slowly accelerated in forward speed. Recon- 
naissance aircraft observeda minimum reading of 961 
mb in her eye a few hours before landfall, near the 
town of Baler, on the 15th. Transiting the center sec- 
tionof Luzon's rugged mountainterrain in less than 12 
hr, Ruth emerged on the west coast, south of Cape 
Bolinao, just below typhoon strength. 

The maximum peak gust recorded at Baler was 95 
kt from the north, at 1355, while Casiguran, 50 mi 
further north on the coast, experienced a gust to 98 kt 
3 hr later. Rainfall amounts during 24-hr periods of 
up to 9.5 in occurred at Baler, while Cabanatuan City, 
located further inland in the Pampanga River Valley, 
registered 12.2 in. 

The Philippine Red Cross reported 90 percent of 
the houses and other public buildings in Baler were 
destroyed and 100 percent of its crops damaged. In 
addition, rain-swollen rivers washed out bridges and 
flooded several municipalities in central Luzon. Ruth 
left in its wake 27 dead and 23 missing, in addition to 
some 9,000 houses destroyed. Damage estimates ex- 
ceeded $5 million. 

Setting course for the Paracel Island group, Ruth 
regained typhoon intensity within 12 hr after reaching 
the South China Sea. An unidentified vessel passed 
close to the storm's center (fig. 23) 80 mi west of 
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Bolinao Point, at 0600 on the 16th, experiencing east- 
erly winds of 60 kt, with a pressure of 986.6 mb. Ruth 
continued to be guided on a westerly course by a HIGH 
that dominated southeastern China. The typhoon con- 
tinued to grow in intensity as she neared Hai-nan 
Island and reached her peak of 90-kt winds by midday 
of the 17th, as reconnaissance aircraft reported that 
the minimum sea-level pressure near her center had 
dropped to 957 mb at 0955. Five hours later, a mete- 
orological station on one of the Paracel Islands re- 
ported 80 kt,10-min average, and 970.8 mb, as Ruth's 
center passed 30 mi to the north at 1500. 

Earlier in the day at 0600, fhe Indian cargo ship 
VISHVA VIKRAM passed 80 mi southeast of the center 
and encountered 70-kt winds and 997.1-mb pressure. 
A Japanese tanker, GINKO MARU, some 120 mi north- 
west of Ruth's eye, reported 50-kt winds at the same 
synoptic time. 

Ruth turned toward the northwest the following day 
and crossed western Hai-nan Island, weakening to 
tropical storm strength late that day. After a brief 
passage across the Guilt ot ‘tonkin, tropical storm 
Ruth landed on the North Vietnam coast 50 mi north- 
west of Haiphong and dissipated over Kwangsi Prov- 
ince in southern China, late on the 19th, 

Ruth was the last tropical storm of the season to 
reach typhoon intensity. This was the earliest on 
record that a typhoon season has come to a close, at 
least since World War II. 








Hints to the Observer 


SEA AND SWELL OBSERVATIONS 


Wave observations are important to mariners and 
to forecasters, who relyon the observations in making 
analyses and forecasts. The wind, wave, and pres- 
sure observations from ships are the only data the 
forecaster has for estimating when, where, and with 
what heights those waves will arrive at harbor en- 
trances and beaches. Waves can travel thousands of 
miles, and the wave energy encountered in midocean 
may later endanger mariners in a port, on the ocean, 
or along a coastline. 

All mariners are familiar with the practical diffi- 
culties in making a "good" wave observation--it takes 
practice, patience, and determination. Wave obser- 
vations should be transmitted as the last two code 
groups in the International Ship Code. Basic instruc- 
tions for making wave observations can be found in 
Chapter 9 of Weather Service Observing Handbook 
No. 1. 

An article by C, L. Bretschneider indicated a 
very close correlation between the significant wave 
height* and the significant wave period in wave- 
generating areas. Table 4 is adapted from Bret- 
schneider's findings and is applicable*to local seas 
(wind-generated waves that are still under the in- 
fluence of local winds). The table does not apply to 
swells, which are waves that have moved from their 
generating area, 

From the table, it can be seen that higher waves 
have longer periods. There appears to be a bias on 








*Average height of the highest one-third of the waves. 


the part of many observers toward reporting the 
shorter periods associated with smaller choppy waves 
in a complex sea, rather than the longer periods 
which are generally associated with the significant 
(higher) waves. The periods of the larger, well- 
formed (significant) waves should be reported. The 
values in the table are only a guide and are not a 
substitute for accurate observations. 

When swells clearly predominate over locally 
generated seas, the waves have much greater regu- 
larity of height and period, as well as longer crests, 
thus simplifying accurate observations. Swells ofa 
given height normally have a longer period than local 
waves of the same height. 

Wave observations are important. Every effort 
should be made to give an accurate report, as with 
the remainder of the observations. 

Last, but not least, FORECASTERS NEED AND 
APPRECIATE YOUR REPORTS, With all the advances 
in instrumentation and technology, your surface 
weather observation is the best, most accurate, and, 
except in isolated instances, the only data available on 
the world's oceans, approximately 70 percent of the 
earth, 


RE FERENCE 
Bretschneider, Charles L., "Forecasting Relations 


for Wave Generation," Look Lab Quarterly, Vol. 
1, No. 3, July 1970, pp. 31-34. 





Table 4, --Typical sea periods for various sea heights within a sea-generating 
area (adapted from Bretschneider, 1970) 





Significant sea height 


Significant sea period 








encoded as: encoded as: 
up to 6 ft 01 - 03 5 sec or less 02 - 05 
7 to 10 ft 04 - 06 6 to 7 sec 06 - 07 
11 to 156 & 07 - 09 7 to 9 sec 07 - 09 
16 to 20 ft 10 - 12 9 to 10 sec 09 - 10 
21 to 30 ft 13 - 18 10 to 12 sec 10 - 12 
31 to 40 ft 19 - 24 12 to 14 sec 12 - 14 
41 to 50 ft 25 - 30 14 to 16 sse 14 - 16 
51 to 60 ft 31 - 36 16 to 17 sec 16 - 17 
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Tips to the Radio Officer 


Warren D, Hight 
National Weather Service, NOAA 
Silver Spring, Md. 


CORRECTIONS TO PUBLICATION WORLDWIDE 
MARINE WEATHER BROADCASTS 





Page 


Page 


Page 


Page 


Page 


Page 


Page 


Page 


vco 


vco 


vco 


Page 


Page 


VAU 


2--Opposite "Duluth, Minn."' add broadcast 
time "06385," 


3--At bottom of page delete: 
Oswego, N.Y. Wilmette, Ill. 
Erie, Pa. Two Rivers, Wis. 
Harbor Beach, Mich. Plum Island, Wis. 
St. Ignace, Mich, Marquette, Mich. 
Charlevoix, Mich. Portage, Mich. 


Ludington, Mich. 
Add to the list: Muskegon, Mich, 

6--Halifax, Nova Scotia (CFH): Change fre- 
quency 115.3" to read "4382," Add fre- 
quency ''225873,"" Add footnotes: "2 Off air 
1200-1600 second Thursday each month." 
and ''3 On request." 

8--Comfort Cove, Newfoundland (VOO): Change 
broadcast times to read "0010, 0920, 1720, 
1945."'" Change "161.9 MHz" to "161.65 
MHz." 

8--St. John's, Newfoundland (VON): Note that 
the 0000 and 1330 broadcasts on 478 kHz 
contain the International Ice Patrol Bulle- 
tins. 

8--St. Lawrence, Newfoundland (VCP): Add 
forecast area j (Banquereau Bank). 

8--Halifax, Nova Scotia (VCS): Add forecast 
for Halifax Harbor. Change frequency 
"161.9 MHz" to '161.65 MHz." 

8--Sydney, Nova Scotia (VCO): Add broadcast 
time "0430" to the 1220, 2140 broadcasts 
on 464 kHz. Replace details of the Ag/Fs 
broadcasts with: 


0040, 0955 2598 Ag Synopsis and fore- 
161.65 MHz Fg casts for areas e 

and f, 
0310, 0800 do. do. Synopsis and fore- 


casts for areas a, 
i, & & & ane t. 


1650, 2050 do. do. Synopsis and fore- 
casts for areas a, 
e, f,,j, k, r, 8, 
and t. 


8--Canso, Nova Scotia (VAX): Change broad- 
cast times to read''0345, 0820, 1620, 2145," 

8--Yarmouth, Nova Scotia (VAU): Replace 
details of the Ag/Fg broadcasts with: 


0220, 0910 2598 Ag Synopsis and fore- 
1710, 2010 161.65MHz Fg casts for areas b, 
u, Vv, W, and coastal 
waters Eastport, 
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Page 


Page 


Page 


Page 


Page 


Page 


Page 


Page 


Maine, to Merri- 
mack R. 
9--St. John, New Brunswick (VAR): Change 
A3/Fs3 broadcast times to read "0200, 0810, 
1540, 2100," 
9--Corner Brook, Newfoundland (VOJ): Change 
broadcast times to read "0150, 1020, 1700, 
2155." 
9--Grindstone, Magdalen Is., Quebec (VCN): 
Correct the 440 kHz class of emission to 
read Aj and add forecast areas e, g, and 
x. Change A3/F3 broadcast times to read 
"0240, 0845, 1640, 2020." Change "161.9 
MHz" to "161.65 MHz," 
9--Fox River, Quebec (VCG): List with the 
Ag broadcast details the Fg frequency 161.9 
MHz. 
9--Mont. Joli, Quebec (VCP): Amend contents 
of the 0200, 0800, 1400, 2000 broadcasts 
to read "St. Lawrence Weather Bulletin." 
9--Montreal, Quebec (VFN): Add to contents 
"Water level, Montreal Harbor," 
10--Boston, Mass. (NIK): Amend the descrip- 
tion of the 0018, 1218 to read, "International 
Ice Patrol Bulletin containing limit of all 
known ice, limit of sea ice and iceberg lo- 
cation inarea a (March-July approximately). 
Broadcast at 16 wpm...etc." 
16--Norfolk, Va. (NAM): Replace frequency 
"185 kHz" with "134.9 kHz."" In contents 
column, Part 4, delete all Ocean Weather 
Stations except Station "H." Insert note 
that Station "H" is occupied August 1-April 
15. Amend footnote 6 to read, "International 
Ice Patrol Bulletin containing limit of all 
known ice, limit of sea ice and iceberg lo- 
cations in area a (March-July approxi- 
mately)." 


Page 19--Lantana (Miami), Fla. (WOE): Delete fre- 


quency ''17160.8"' and related footnote 2. 


Page 103-Boston, Mass. (NMF): Delete and insert 


the following revision; 


Station; BOSTON, MASS, , USA (NIK/NMF) 
Service area: Western North Atlantic Ocean 
Frequencies (kHz): 8502, 12750 
Transmission speed: 120 scans/minute 
Index of cooperation: 576 
Schedules: International Ice Patrol Chart! 
(Map A) 1600; wind and sea- 
height analysis/24-hr wind and 
sea-height prognosis (Map B) 
1830; surface analysis/24-hr 
surface prognosis (Map B) 1850 
Map areas, projection, and scale: 
A: Approximately 52°N, 57°W; 52°N, 
43°W; 40°N, 43°W; 40°N, 57°W; 
Mercator; scale 1:3,800,000. (Map 








area may be extended eastward de- 
pending on ice conditions. ) 

B: Approximately 22°N, 92°W; 10°N, 
65°W; 30°N, 05°W; 72°N, 05°E; Polar 
stereographic; 1:20,000,000, true at 
60°N, 





1 Limit of all known ice, limit of sea ice and ice- 
berg locations, March-July, approximately. 

2Chart shows areas where wave height is 6 ft or 
higher, 


ACKNOWLEDGEMENT OF RADIO OFFICERS’ COR- 
RESPONDE NCE 

We want to take this occasion to thank the following 
radio officers for submitting information that will be 
useful to others: 


Edward P. Stevens, AMERICAN VICTORY 
W. Jan Leja, LASH ESPANA 

Alan L. Van Sickle, AMERICAN ASTRONAUT 
C. Miller, AMERICAN ARCHER 

John Wrafter, ALMIRANTE 

Claude Fernique, KARUKERA 

H, K, Tuinman, CHEVRON ARNHEM 


Hurricane Alley 


Richard M. DeAngelis 
Environmental Data Service, NOAA 
Washington, D.C. 


Tropical cyclone activity in the South Pacific region 
(east of 100°E) was about normal for March, Three 
tropical storms and one hurricane plied these waters. 
One additional storm, Stella, was a borderline case-- 
it was also considered subtropical and not included. 
No storms formed inApril in the South Pacific region; 
usually, one or two. can be expected to close out the 
season, 

The South Indian Ocean had no activity in March, 
a month when two or three tropical cyclones (tropical 
storms and hurricanes) can usually be expected. April 
was average, with one tropical storm. The North 
Indian Ocean tropical cyclone season was opened in 
April by a tropical storm that formed in the Arabian 
Sea, April or May usually marks the beginning of the 
season. The tracks (figs. 24 and 25) are based on 
information furnished by the National Environmental 
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Satellite Service, and ship. reports are obtained from Figure 25.--Tropical cyclones, Northand South Indian 
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Figure 24.--Tropical cyclones, South Pacific and South Indian Oceans, March 1974, 
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Figure 26.--Zoe, off the west coast of Australia at 
2200 on the 9th, is generating maximum winds 
estimated at about 60 kt. 


Charts. 
SOUTH PACIFIC REGION 

Zoe was detected as a tropical depression on the 
2d, near Willis Island in the Coral Sea. Meandering 
southward, she intensified slowly. Zoe réached 
tropical storm strength on the 6th, as she crossed 
the 20th parallel. 
the BUDAPEST, which encountered gale=force winds 
throughout the day; at 1200, the ship reported 40-kt 
winds close to the storm's center. By the 8th, Zoe 
was a hurricane (fig. 26) and probably remained one 
until the 11th, at which time a report was received 
from an unidentified ship some 60 mi northwest of 
Zoe's center, The ship was encountering 60-kt south- 
westerlies. It was also evident by this time that Zoe, 
off the coast northeast of Brisbane, was turning extra- 
tropical, On the 12th, the extratropical storm headed 
into the Tasman Sea. Here she gained a second life. 
On the 15th, the central pressure dropped to 988 mb; 
by the following day, it was-down to 984 mb, and 
ships were reporting strong winds, Near the center, 
the NGAKUTA was buffeted by 55-kt winds, while the 
MAHENO encountered gales some 350 mi to the north- 
west. As the storm headed east-northeastward on the 
17th, ships were still reporting gales. The DONA 
AMALIA encountered 40-kt winds about 60 mi west of 
the center. . 

Meanwhile, on the other side of the continent, 
Isobel had already formed and dissipated. She was 
first detected on the 9th, southeast of Christmas 
Island. Isobel was a tropical storm from about the 
10th to the 14th, during which time she traveled south- 
westward, On the 14th, the AGAMEMNON reported 
30-kt winds near the storm's center, Isobel petered 
out by the 16th, 

As Isobel and Zoe were fading on the 16th, Jessie 
and Jenny were blossoming off northern Australia, 








-45-kt winds $2-hr-later. 
This was confirmed on'thé 7th-by- ~~ 
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Figure 27,--Jessie (left) and Jenny, at 0014 on the 
20th, do their thing off northwestern and northern 
Australia, 


Both moved eastward, Jessie through the Timor Sea 
and Jenny through the Gulf of Carpentaria and across 
Arnhem Land, Jessie was a tropical storm by the 
17th. Near her center,. the OTSU MARU reported 
30-kt winds at 0000, while the IBERIA encountered 
Jenny took a day longer to 
reach tropical strength, which she did over land, 
Neither became a hurricane (fig. 27). On the 21st, 
Jessie turned southwestward, as Jenny was making 
it out to sea off Cape Londonderry. Jessie turned 
extratropical on the 25th, as she recurved southeast- 
ward, Jenny was also starting to recurve, but much 
farther north, On the 26th, the BARON RENFREW 
ran into 30-kt winds near Jenny's center. She con- 
tinued to weaken and, by the 30th, was a depression, 
drifting toward western Australia. 


NORTH INDIAN OCEAN 

This season's first storm developed in the Arabian 
Sea. It was sighted as a tropical depression on April 
12, near 5°N, 65°E, The depression traveled 
northward for 2 days before it intensified to tropical 
storm strength (fig. 28). It remained a tropical storm 
during the 15th and 16th, as it continued northward, 
However, on the 17th, it weakened and turned east- 
ward near the 20th parallel. From satellite photo- 
graphs, it was estimated that the storm reached its 
peak intensity early on the 15th, with winds of 60 kt 
close to the center, 


SOUTH INDIAN OCEAN 
April usually marks the end of the tropical cyclone 
season in these waters, Usually, one tropical cy- 
clone forms during this month, True to form, one 
tropical storm developed this April. Honorine was 
detected as a tropical depression northwest of the 
Malagasy Republic on the 14th. She moved slowly 
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Figure 28.--An Arabian Sea tropical storm, at 0332 
on the 15th, generates 60-kt winds close to its 
center, 


west-northwestward, By the 17th, Honorine was a 
tropical storm and was bypassing the Malagasy Re- 
public and heading slowly toward the ‘African main- 
land. Maximum winds near her center climbed briefly 





Figure 29, -—Honorine is still a tropical storm as she 
crashes the African coast at 0627 on the 24th. 


to 50 kt on the 19th. From the 20th to the 24th, the 
slowly weakening storm moved less than 300 mi to 
cross the African coast near Dar es Salaam, Tan- 
zania (fig. 29). 


On the Editor’s Desk 


LOCATIONS OF OIL PLATFORMS IN GULF DETER- 
MINED BY SATELLITE OBSERVATION TECHNIQUE 

A test program designed to prove the feasibility of 
accurately determining the location of oil platforms 
at considerable distances from shore has been com- 
pleted by the National Oceanic and Atmospheric Ad- 
ministration, 

A team from NOAA's National Geodetic Survey 
established the latitude and longitude of two platforms 
in the Gulf of Mexico, 40 and 100 mi (64 and 161 km) 
off the Louisiana coast,by making Doppler observations 
ona Navy navigation satellite with a geodetic receiver. 

Precise determination of the position of offshore 
oil platforms would enable the oil industry to develop 
their offshore holdings more fully. At present, 
boundaries of the oil leases are not sufficiently ac- 
curate to allow complete development of petroleum 
deposits because of the possibility of encroaching on 
adjacent leases. It has been difficult to determine 
the exact dimensions of leased areas, and some 
boundaries are off by a significant amount. 

The satellite-Doppler effect system could also 
delineate areas of ecological concern more accurately, 
thus affording them greater protection. The system 
can extend the limits of land-based geodetic controls 
into marine areas, benefiting all forms of marine 
development, including fishing, seabed mining, and 
nautical charting. 

Inthe test survey, the geodetic receiver (Geoceiver), 
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which weighs less than 100 lb, received signals from 
the satellites of the Navy Navigation Satellite System 
and measured the Doppler shift and precise time of 
the satellite signals with signals generated by the 
Geoceiver, With this information and precise orbital 
data supplied by the Naval Weapons Laboratory at 
Dahlgren, Va., the National Geodetic Survey was 
able to determine the platforms' geographical posi- 
tions. 

The method by which positions on earth may be 
determined by tracking orbital satellites employs a 
principle first postulated in 1843 by the Austrian 
physicist JohannChristian Doppler. Under the Doppler 
effect, as it has since been known, as a source of 
wave motion approaches or moves away from an ob- 
server, the frequency of the waves received by the 
observer increases or decreases. This phenomenon 
is known to everyone who has heard a train whistle, 
with the pitch changing as the train approaches and 
then passes. The same phenomenon occurs with 
the radio waves emitted by an orbiting satellite. The 
Navy Navigation Satellite System consists of six satel- 
lites in polar orbits of 600 to 750 mi (965 to 1207 km) 
above the earth. 

It is difficult to determine the latitude and longitude 
of platforms which are out of sight of shore through 
normal land surveying methods. The NOAA geodetic 
survey teams use portable towers in land measure- 
ments to overcome the loss of sight occasioned by the 








earth's curvature. While this system of geodetic 
measurements can be used at sea from some existing 
platforms, it is costly and time consuming and cannot 
be used in areas where platforms are widely separated, 
With offshore oil development pushing farther and 
farther tosea, another method of measurement had to 
be devised. 

It is anticipated that when the team's data have 
been processed, the data will show that the position 
of the oil platforms will have been determined to 
within an accuracy of plus or minus 6 ft, well within 
the range of that accomplished on land with the same 
method. The greater the distance, the greater the 
accuracy. Currently, the accuracy is estimated at 
1 m (about 3 ft) for a 1-million-square-mile area, 

The test survey was requested by a group repre- 
senting major oil interests in the Gulf, where hundreds 
of oil platforms dot the water for a distance of 150 mi 
(241 km) from shore, 


FOG, FIRE, FOAM, FERRIES, OIL, BARGES, AND 
A RIVER 

I wish to thank the Octagon, an Eighth Coast Guard 
District publication, from which this item concerning 
the lower Mississippi River was taken. This same 
period is covered in the January 1974 North Atlantic 
Rough Log, on page 132 of Volume 18, Number 2, 
Mariners Weather Log. 





Coast Guardsmen have battled Old Man River for 
years, but probably never as hard and in so many 


different ways than the last couple of months. To the 
man, it is agreed that the river is not only a dirty old 
man, but a difficult old man to defeat, 

Since the first of the year, the river has made the 
Coast Guard just plain tired; wishful, too--wishing 
that riverended somewhere in Missouri. But such is 
not the case. 

The biggest headache of all involved two USCG 
helicopters, four cutters, several civilian boats and 
aircraft, over 200 men, and a lot of hard work, 

On Friday, January 18, at 1900, the American 
tanker KEYTRADER and the Norwegian freighter 
BAUNE collided in an explosion of fire and smoke on 
the Mississippi. Burning gasoline and jet fuel gushed 
from a gaping hole in the bow of the KEYTRADER, 
swirled around the BAUNE, andengulfed her in flames. 
Burning fuel streamed down the river, Crewmembers 
of both ships began jumping into the river to escape 
the ravaging flames. Some became helpless victims 
of the intense heat, 

The collision occurred about 16 mi above the mouth 
of the fog-shrouded river, not far from the USCG 
Light Attendant Station Venice. As can easily be 
guessed, Venice became the rendezvous point for the 
units involved. Venice's 53 ft was the first rescue 
unit on the scene (fig. 30). Civilian boats and air- 
craft worked with USCG helicopfers in searching down- 
river for other survivors. 

Due to the quick action and cooperation of all the 
units involved in the rescue operation, only 5 people 
are known dead, 11 are missing, and 65 were safely 





Figure 30.--C GC DEPENDABLE and 53' battle the flames from the tanker KEYTRADER, U,S, Coast Guard Photo. 
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Figure 31.--Water is poured onto 
deck. U.S. Coast Guard Photo. 


KEYTRADER's 





rescued, with only 1 
of time in the hospital. 

The bauxite-laden BAUNE burned itself out in about 
2 hr. The KEYTRADER, loaded with 133,000 barrels 
of gasoline and jet fuel, blazed furiously (fig. 31). The 
intense heat kept everyone at a good distance, but the 
53 ft was able to extinguish the burning fuel floating 
downriver. 

Late that night, the PT SAL and PT SPENCER were 
able to fight the tanker's fire with foam, but were 


of those spending any length 





Figure 32,--The PT SAL and PT SPENCER stand by 
the BAUNE, while crewman investigates the damage 


below deck. U.S. Coast Guard Photo, 
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Figure 33.--The remnant of the tragedy, a burned 
lifeboat rests at the BAUNE's stern. U.S. Coast 
Guard Photo. 


forced back until more water powercould arrive (fig. 
32). It arrived in the form of the USCGC DEPEND- 
ABLE, along with 300 cans of foam. The fog, which 
was bad when the fire started, was so thick that only 
the loom of the flames could be seen above the fog 
layer. The fog, coupled with an unfavorable wind, 
forced them to wait until daybreak, 

Saturday morning, the 19th, the DEPENDABLE 
crew began pouring hundreds of gallons of foam and 
water onto the blazing ship. They were aided by the 
ACUSHNET, and, by early afternoon, three fire- 
fighting teams and six hoses were aboard the KEY- 
TRADER to fight the fire face to face. At the same 
time, a firefighting party from the PT SAL worked to 
contain the smaller fires aboard the BAUNE. 

With the increased firefighting capabilities of the 
ACUSHNET, the fire was rapidly dying. TheKEY- 
TRADER's fire flickered, but gas fumes ignited in an 
explosion, reflashing the fires in two of the forward 
tanks. 








The aft section of the BAUNE had started burning 
again, and the SAL and SPENCER concentrated their 
efforts in that area. The DEPENDABLE used up her 
supply of foam, and all firefighting units were soon 
withdrawn until more foam could be delivered on Sun- 
day, the 20th, 

Several hundred cans of foam arrived on Sunday. 
The ACUSHNET and DEPENDABLE again were 
pouring the foam onto the blazing ship. By 2200, the 
flames were reduced to gas pockets below decks, but 
water and foam coverage was continued all night. 

By sunrise Monday morning, the 21st, the 3-day 
ordeal had reached an end. All that remained were 
routine investigations of both ships to recover bodies, 
check for valuables, and determine the cause and ef- 
fect of the accident (fig. 33). Rescue units searched 
for days afterward for survivors. Firefighting units 
stood by for a few days to keep a close reflash watch 
and to control river traffic. 

The same day the collision occurred, a Shell Oil 
pipeline 10 mi upriver from New Orleans broke and 
spilled thousands of barrels of oil into the Mississippi. 

Several Captain of the Port (COTP) personnel were 
involved in monitoring cleanup operations. Over 
10,000 barrels of oil have been recovered since the 
massive oil spill occurred. 

Three evenings before that, on the 16th, 40 barges 
broke loose from their moorings and drifted down the 
Mississippi. The barges were rounded up quickly, and 
no damage was suffered. But the incident was only 
an appetizer. 

The very next morning, 139 barges broke loose. 
About 100 barges broke away in a clump and floated 
downriver, collecting more barges as they went. 
Tugs responded quickly, and all the barges were 
recovered in a few hours, despite heavy fog. But 
not before the barges had caused extensive damage to 
levees and wharves on their early morning ramble. 

On February 4, the tug F,. R. BIGELOW collided 
with the Destrahan/Luling ferry a few miles above 
New Orleans. Seven passengers were injured, and 
several vehicles were damaged, one falling over- 
board. Two USCG helicopters, a 40-ft, and an 82-ft 
boat searched downriver afterward for any ferry 
passengers who might have fallen overboard un- 
noticed. 

As a result, emergency barge regulations were 
enacted February 12. They controled methods of 
mooring andensured quick retrieving of barges should 
they break loose. COTP and personnel from the 9th 
District are patroling the river daily to enforce the 
regulations. 

These are only a few of the more important inci- 
dents of the past couple of months. Every unit and 
almost every person worked long hours, It has been 
a headache for us all, but everyone responded unself- 
ishly to the incredible string of problems, The port of 
New Orleans may never see such a string of near- 
disasters ever again. We hope not! 

Old Man River again did his dirty deeds, and, al- 
though he is a most worthy opponent for anyone, we 
feel that our people once again met his challenge. 


IMPROVED ENVIRONMENTAL OCEAN BUOYS BEING 
STATIONED OFF U.S, COASTS TO KEEP WATCH 
ON WEATHER 

Three improved environmental ocean buoys will be 
stationed off the coasts of the United States, bringing 
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to six the large, experimental data-reporting buoys 
that will be keeping watch on the weather by the end 
of the year. 

One of these weather "sentinels" will be stationed 
this spring about 300 mi west of Astoria, Oreg. It 
will be the second in a series of buoys designed to 
provide data for improved weather forecasts for the 
tankers which will travel from Valdez, Alaska, to 
West Coast refineries. The first has been operating 
170 mi southeast of Kodiak, Alaska, since October 
1972. 

Five large deep-ocean buoys have been regularly 
reporting meteorological and oceanographic data at 
locations ranging from the often stormy mid-Atlantic 
coast to the balmy, hurricane-prone waters of the 
Gulf of Mexico to the harsh, subarctic winter seas in 
the Gulf of Alaska. Two of these will be replaced by 
more advanced buoys (EB-14 and EB-15) now being 
completed and tested by the NOAA Data Buoy Office, 
at the NASA Mississippi Test Facility near Bay St. 
Louis. 

In addition to the Gulf of Alaska buoy(EB-03), two 
buoys have been anchored off the East Coast and two 
in the Gulf of Mexico. The EB-01, stationed about 
125 mi east of Norfolk, Va., since February 1970, 
established a record for being continuously stationed 
indeep ocean at one location before it went off the air 
in March 1974, It will be replaced by the EB-10, 
which has been operating 180 mi southeast of New 
Orleans since June 1972, after it has been refurbished 
with the latest modifications to the electronic data- 
gathering equipment. The new EB-14 will take its 
place in the Gulf, The second Atlantic buoy, the EB-13, 
was anchored last December 300 mi east of Charles- 
ton, S. C. The remaining buoy, EB-12, has been 
operating in the Gulf of Mexico since June 1973, about 
200 mi east of Brownsville, Tex. 

The buoy being stationed off the Pacific Northwest 
(EB-02) has a different configuration from the 40-ft, 
100-ton discus buoys. This 29-ft, 30-ton buoy has a 
boat-shaped hull. In other respects, however, it is 
similar to its larger counterparts, It is also built to 
withstand hurricane winds, high waves, and fast cur- 
rents, remain on station unattended for long periods 
of time, and transmit comparable data to shore. 

Although experimental, the buoys have been pro- 
viding data at regular intervals andupon request during 
threatening weather. They are part ofa long-range 
NOAA data buoy program to acquire essential environ- 
mental data using automatic telemetering buoys in 
areas where it has been difficult to acquire meteoro- 
logical and oceanographic information with any degree 
of regularity. These areas are located in the oceans, 
coastal waters, the Great Lakes, bays, and estuaries. 

The buoys off the coasts are designed to provide 
the data necessary to help furnish better warnings of 
hazardous seas and winds affecting heavily populated 
coastal communities and the important tanker routes. 
The buoy data will also aid in preparing forecasts and 
warnings for agriculture, shipping, aviation, fishing, 
construction, military operations, offshore petroleum 


and mining operations, recreation, and pollution 
control, 


NOAA SCIENTISTS DETECT UNDERWATER WAVES 
FROM SPACECRAFT DATA 

Large underwater oscillations called "internal 
waves"'--usually invisible at the surface--have been 
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Figure 34,--ERTS-1 satellite picks up internal waves 
off the New York Bight. Waves appear in groups, 
parallel to the outer edge of the Continental Shelf. 


detected using images from sensors aboard an un- 
manned spacecraft. NOAA scientists ofthe Atlantic 
Oceanographic and Meteorological Laboratories dis- 
covered the waves while analyzing images from a 
multispectral scanner aboard NASA's first Earth 
Resources Technology Satellite (ERTS-1). 

Scientists speculate that internal wave formation 
by lunar and solar tides, their subsequent breaking, 
and dissipation of energy are important processes in 
the gradual lengthening of the day over millions of 
years. Previously, friction due to tides moving over 
the rough ocean bottom was felt to be the cause of this 
slowing down of the Earth's spin. Since the decrease 
in the Earth's rotation rate requires the constant 
dissipation of about three million megawatts of power, 
recent oceanic measurements have cast doubt onthe 
effectiveness of the ocean bottom to accomplish this. 
Now, internal wave activity has become the candidate. 
Internal waves are also of interest to scientists because 
they affect the propagation of sound in the ocean and 
contribute to the mixing processes in its upper layers. 

The waves are very slow, very long, progressive 
oscillations of stratified layers of water that exist 
under the surface of oceans and lakes. One complete 
oscillation typically takes 10 to 30 min, has a wave 


speed of about 2/3 mi per hr; wave activity typically 
is most pronounced at 60 to 600 ft below the surface. 

Internal waves are probably most familiar to the 
nonoceanographer through devices sold in novelty 
stores in which a clear plastic box filled with two 
liquids of different colors and densities is rocked 
slowly back and forth. The large waves on the border 
between the liquids travel majestically along the box 
and crash into the ends to form breakers. The same 
kinds of waves can be generated in the ocean wherever 
changes in water temperature or salinity lead to 
changes in density of sufficient magnitude. 

While the up-and-down motion of the underwater 
layers may amount to hundreds of feet, very little 
vertical movement occurs at the surface. Instead, 
large horizontal motions there affect the very small, 
wind-caused surface wavelets, changing the way sun- 
light is reflected and scattered from the parts of the 
surface overlying the internal waves. This periodic 
change in reflected sunlight, which travels with and 
above the underwater wave, appears to be what the 
oceanographers have detected on the satellite images. 

The internal waves were first spotted on satellite 
images made over the Atlantic Ocean off New York, 
in the vicinity of the Hudson Canyon--the ancient 
drowned riverbed on the Continental Shelf, through 
which the Hudson River flowed during the last glacial 
period, when the sea level was lower, 

The waves appeared as several packets, or groups, 
each composed of a half dozen or so striations. Each 
wave was oriented about parallel to the outer edge of 
the Continental Shelf, spaced approximately 1/4 to 
1/2 mi apart. The separation between packets of 
waves was usually about 6 to 8 mi(fig. 34), 

According tothe NOAA oceanographers, the packets 
were observed to progress farther up the Hudson Can- 
yon, because of the deeper water there, than they did 
over the shallower water on the adjacent shelf. They 
disappeared where the water depth was about 180 ft. 

During the fall and winter of 1972-73, repeated 
coverage by the satellite showed no further evidence 
of the waves, most likely because the strong mixing 
of near-surface Continental Shelf waters by higher 
winds destroyed the stratification needed to support 
them. But by May of last year, the waves had re- 
appeared in similar patterns at the headlands of the 
Hudson Canyon and were observed in fully developed 
form in July. Similar waves have been identified off 
New Jersey, Maryland, and southern Africa. 

The internal waves are also attributed to tidal 
action at the deepwater side of the Continental Shelf. 
Every 12 1/2 hr, as the incoming tidal current en- 
counters the sharp change in depth at the edge of the 
shelf, the right conditions for launching an internal 
wave packet are set up for a few hours, Set in motion, 
this packet, which is concentrated at a depth just 
below the upper mixed layer of the ocean, travels 
through the waters over the shelf until reaching the 
sloping bottom, where it breaks much as a surface 
wave breaks on the beach, 

The several packets seen in some of the ERTS-1 
images are probably due to the repetition of this pro- 
cess during several tidal cycles preceding the over- 
pass of the satellite. Because the waves travel so 
slowly, the packets had not yet had time to break in 
shallow water before being caught by the satellite's 
remote-sensors, The spacing observed between 








packets is about what is expected for generation every 
12 1/2 hr. 


COMMERCE DEPARTMENT FLEET LAUNCHES 1974 
OCEAN STUDIES 

Approximately 1,000 scientists, technicians, offi- 
cers, and seamen will man 21 Commerce Department 
ships, plus numerous smaller craft, in a new season 
of investigations of the oceans and waters that lap the 
shores of the United States and foreign lands. 

Their activities will take them up and down the 
coasts of the United States to the Caribbean and the 
Gulf of Mexico, across the Atlantic to Africa, off both 
coasts of Latin America, into the vast reaches of the 
Pacific, the Gulf of Alaska, and elsewhere. 

They will probe the oceans, including the land 
beneath and the air above, the coastal waters and 
estuaries of the United States, the submerged Conti- 
nental Shelves, the wrecks that dot America's shores, 
the treacherous currents that endanger seamen and 
their craft, and the water's abundant aquatic life. 

Some work will be glamorous; much of it will be 
routine, but essential. The mysterious internal waves, 
which undulate below the surface of the sea, will be 
probed, as will the mountains, ranges, canyons, and 
massive fractures in the earth at the bottom of the 
sea. And scientists will seek additional evidence of 
the movement of the continents and sea floor spread- 
ing. Others will conduct investigations necessary for 
managing fishery resources, . 

While the larger seagoing vessels are carrying on 
deep ocean activities, the smaller ships of the Com- 
merce fleet will be conducting marine charting surveys, 
measuring the currents along the coasts and in bays, 
estuaries, and harbors, and scouring coastal sea 
lanes for submerged wrecks, pilings, abandoned 
equipment, coral and rock formations, and other 
dangers to sea commerce and recreational boating. 

Still other vessels will be studying fishery re- 
sources, conducting investigations, such as tracking 
fish migrations and gathering data for predicting 
areas ofoccurrence and levels of abundance, studying 
environmental parameters that affect survival and 
fluctuations in population, and assessing and evalu- 
ating the potential for use of the various fishery 
resources, Various experiments will be conducted 
to advance man's knowledge of the ocean's living re- 
sources and to develop or perfect assessment equip- 
ment and techniques, such as remote underwater 
observation equipment and diving with or without sub- 
mersibles, 

This year, as during the past few years, NOAA 
scientists are continuing their research on the inter- 
related theories of continental drift and sea floor 
spreading. According to the continental drift theory, 
the Earth at one time had one or two large land masses 
which began to split some 200 million years ago. The 
theory postulates that, as the sea floor spreads, the 
continents are drifting at about lin or so a year, The 
drifting resulted in the separation of the superconti- 
nents. According to a related theory, the Earth's 
crust is made up of gigantic, grinding, constantly 
moving plates or segments. 

The studies will seek to extend man's under- 
standing of the ocean and the atmosphere above; to 
evaluate the living marine resources of waters off the 
United States and South America; to assess the en- 
vironmental impact of submerged coastal areas, such 
as the New York Bight; and to study the behavior of 
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cloud clusters and their role in the larger circulation 
of the atmosphere. Some studies will involve other 
U.S, agencies and educational institutions and foreign 
countries. Various studies are tied in with efforts to 
obtain data which will help solve the problem of ocean 
pollution, 

A study of the tropical atmosphere and oceans and 
their effect on the earth's weather will be carried out 
by the Seattle-based OCEANOGRAPHER and the 
Miami-based RESEARCHER off the northwest coast 
of Africa, in conjunction with ships and aircraft of 10 
nations. 

On the Great Lakes, the SHENEHON will set cur- 
rent meters on Saginaw Bay, after which she will 
perform research work on the St. Clair and Detroit 
Rivers and lower Lake Huron, while the LAIDLY, 
using a newly installed hydroplot system, will make 
hydrographic surveys on Lake Erie. The JOHNSON 
will conduct a water quality survey of Saginaw Bay 
early in the season and will then be shifted to chart 
revisory surveys on Lake Michigan. The VIRGINIA 
KEY, operating out of Miami, will conduct near-shore 
and coastal oceanographic studies. 

Much of the work that will be done by NOAA ships 
in 1974 will be essential to safe navigation. Marine 
charting surveys will be carried out by the RAINIER, 
FAIRWEATHER, DAVIDSON, MT. MITCHELL, 
WHITING, and PEIRCE in the waters of the Carolinas, 
Georgia, Florida, California, Washington, Alaska, 
and other areas. McARTHUR will conduct tide and 
current surveys in Washington and Alaska waters. 

Essential also to safe navigation are the wire drag 
surveys for underwater hazards conducted in the Gulf 
of Mexico by the RUDE and HECK. Circulatory 
studies will be performed by the FERREL in the New 
York Bight, the 15,000-sq-mi area of ocean waters 
and Continental Shelf that extends from Montauk Point, 
Long Island, to Cape May, N.J. 


MAJOR INTERNATIONAL WEATHER STUDY DE- 
SIGNED TO IMPROVE GLOBAL FORECASTS 

Weather and oceans over one-third of the Earth's 
Tropics will be closely examined this summer in the 
largest and most complex international scientific ex- 
periment ever undertaken, 

Called GATE--for Global Atmospheric Research 
Program-Atlantic Tropical Experiment--the project 
is designed togather the information needed to under- 
stand the behavior of the tropical atmosphere and its 
effects on global weather. The Tropicsare a key but 
inadequately understood element of the restless plane- 
tary circulation of the Earth's atmosphere and oceans. 
An understanding of the workings of the entire global 
system is a fundamental prerequisite to reliable 
weather predictions beyond a few days in the future. 

After more than 4 yr of intensive planning, the 
GATE field investigation will be carried out from 
June 15 to September 23 in a 20-million-sq-mi area 
of tropical land and sea extending from the eastern 
Pacific Ocean--across Latin America, the Atlantic 
Ocean, and Africa--to the western Indian Ocean, In- 
struments on 38 ships, more than 60 buoys, 13 air- 
craft, 6 types of satellites, and at nearly 1,000 land 
stations will observe and record weather and ocean 
phenomena from the top of the atmosphere to about 
5,000 ft below the sea surface, 

Sponsored by the World Meteorological Organiza- 
tion--a specialized agency of the United Nations--and 
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Figure 35,--Array of ships during the first experimental period, June 26 through July 16. 


the International Council of Scientific Unions, the 
101 -day study directly involves some 4,000 scientists, 
ship and aircraft crew members, and technicians from 
66 nations. Field operations will be directed by an 
international control center established at Dakar 
through the cooperation of the Government of Senegal. 

Scientific director for the experiment is Joachim 
P. Kuettner, formerly of the National Oceanic 
and Atmospheric Administration (NOAA) and now 
Director of the GATE International Scientific and 
Management Group. 

NOAA is coordinating and directing U.S, partici- 
pation in the project through its U.S. GATE Project 
Office. Federal agencies contributing to GATE in- 
clude the Departments of Commerce, Defense, State, 
and Transportation, the National Aeronautics and 
Space Administration, and the National Science Foun- 
dation. 

The primary purpose of the Atlantic Tropical Ex- 
periment is to collect the massive quantities of 
simultaneous observations required to enable scien- 
tists to understand trovical weather phenomena, de- 
scribe them in mathematical terms, and develop 
improved models for computer weather forecasting. 

The Tropics receive half of the sunshine that strikes 
the Earth and fuels the atmosphere's circulation. 
Much of this solar heat is first stored in the tropical 


oceans and then is transferred from sea to air, car- 
ried upward in tropical cloud systems, and transported 
from the Tropics by high-level winds. Although these 
processes ultimately affect atmospheric circulation 
and weather all over the Earth, they are inadequately 
understood. 

Especially in the Tropics, weather processes cover- 
ing a broad spectrum of sizes cooperate to produce 
effects of global importance. Thus, the Atlantic 
Tropical Experiment requires an observing system 
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Figure 36,--Intensive ship array in the eastern 
Atlantic, 


capable of studying the full range of phenomena from 
small groups of cumulus clouds to huge traveling dis- 
turbances thousands of miles across. 

Of the 38 participating ships from 10 nations, about 
half will be stationed at points 300 to 600 mi apart 
across the Atlantic, observing large-scale weather 
and ocean systems. Others will be concentrated within 
an area of about 200,000 sq mi in the eastern Atlantic 
near the African coast (figs. 35 and 36), for a study 








of the internal structure of organized systems of 
tropical cumulus clouds called "cloud clusters." 
Roving and stationary oceanographic vessels will 
examine processes in the uppermost layer of the 
ocean affected by local atmospheric conditions, and 
study the broad ocean current system near the Equa- 
tor, which has been called the backbone of the ocean 
circulation. 

Flying at altitudes from 300 to more than 30,000 ft, 
13 instrumented aircraft from five nations will gather 
atmospheric and ocean measurements, principally in 
the area of the concentrated ship array. 

Spacecraft will scan the entire experimental area 
night and day, furnishing information on clouds and 
winds, temperature and moisture in the atmosphere, 
and sea-surface temperatures. The Soviet Union's 
Meteor satellites and the United States' new SMS-A 
(Synchronous Meteorological Satellite), ATS-3 (Ap- 
plications Technology Satellite), Nimbus-5, Defense 
Meteorological Satellites, and NOAA-2 and NOAA-3 
will provide data for the project. 

Nations contributing ships or aircraft for the GATE 
project include Brazil, Canada, France, Federal 
Republic of Germany, German Democratic Republic, 
Mexico, Netherlands, United Kingdom, Union of 
Soviet Socialist Republics, and the United States. 

U.S. ships scheduled to take part are the NOAA 
ships OCEANOGRAPHER and RESEARCHER, the 
Coast Guard Cutter DALLAS, NASA's VANGUARD, 
the University of Miami research vessels JAMES M, 
GILLISS and COLUMBUS ISELIN, Woods Hole Ocean- 
ographic Institution's ATLANTIS II, University of 
Rhode Island's TRIDENT, and Texas A & M Univer- 
sity's research vessel GYRE, 

The Global Atmospheric Research Program and 
the World Weather Watch are the major components 
of the World Weather Program, an international effort 
coordinated by the World Meteorological Organization. 


SYNCHRONOUS METEOROLOGICAL SATELLITE 
(SMS) LAUNCHED 

SMS-1 was launched May 17, 1974, from Cape 
Kennedy, Fla. The cylindrical, 627-kg (1,379 Ib) 
spacecraft (fig. 37) is stationed over the Equator near 
45°W, at the synchronous altitude of 36,357 km 
(22,591 mi). 

The satellite will transmit data to produce day and 
night pictures (fig. 38) of the Western Hemisphere 
every 30 min; transmit and relay weather data and 
pictures to hundreds of small receiving stations; re- 
ceive and transmit environmental information from 
manned and unmanned data collection platforms; and 
monitor solar flare activity. 

The Visible Infrared Spin-Scan Radiometer (VISSR) 
contains eight identical visible channels that operate 
in the 0.55- to 0.70-micron band and will produce 
0.9-km (1/2-mi) resolution images of visible radiation 
emitted from the cloud tops during the daytime. It 
also contains a single infrared (IR) (thermal) channel 
that operates in the 10.5- to 12,6-micron band to 
make 9,0-km (5-mi) resolution images of IR radiation 
emitted from the land, sea, and cloud tops during 
both day and night. These electronically devised 
images will be received at the NOAA Command and 
Data Acquisition Station, Wallops,Island, Va., and 
retransmitted to the National Environmental Satellite 
Service at Suitland, Md. 





Figure 37.--A composite photograph to illustrate the 
on-station position of NASA's Synchronous Mete- 
orological Satellite. 





Figure 38,--The full disk of Earthis not quite visible 
in this SMS-1 photo of May 26, 1974, because the 
Sun was not high enough in the sky to illuminate the 
eastern part of the Western Hemisphere. However, 
the North and South American continents are clearly 
visible except where the solar terminator line 
darkens the eastern edge of South America. NASA 


The data will be "stretched" for a lower data rate 
retransmission back through SMS to the NOAA Central 
Data Distribution Facility, Marlow Heights, Md., 
where it will be distributed to regional centers in 
Miami, San Francisco, Kansas City, Washington, D.C., 
and later Honolulu, 

Data, including weather maps and pictures, can 
also be transmitted via the satellite directly to some 
500 small Automatic Picture Transmission (APT) 
stations, most of which are in the Western Hemisphere. 
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A few months after the launch of SMS-1, another 
satellite, SMS-2, will be placed over the Pacific 
Ocean near 130°W. Present plans call for the launch 
of the Geostationary Operational Environmental Satel- 
lite (GOES) system, in the near future, which is the 
operational version of the SMS. In the late 1970's, 
the European Space Research Organization (ESRO), 
Japan, and the U.S.S.R. are expected to join the 
United States in providing meteorological satellites 
in synchronous orbit. The five spacecraft will be 
about 70° apart, spaced over the Equator around the 
world, 


TRANSPORTATION FATALITIES, 1973 

Transportation accident fatalities dropped slightly 
in 1973, but still exceeded 60,000, according to pre- 
liminary statistics released by the National Trans- 
portation Safety Board. The estimated 1973 total of 
60,118 fatalities was 1 percent less than the 60,765 
recorded in 1972. 

Highway fatalities, perenially more than 90 percent 
of all transportation deaths, dropped 2 percent--from 
56,700 in 1972 to an estimated 55,600 in 1973. Of this 
total, 54,385 died on the highways and 1,215 at rail- 
highway grade crossings. It was the first reduction 
since 1970, when the highway toll dropped 2.7 percent. 

Most other modes of transportation recorded 
fatality increases in 1973, Lives lost in recreational 
boating were reported to have risen 22 percent, to an 
estimated 1,754, possibly due largely to more ac- 
curate reporting of such deaths in ,1973. Airline 
fatalities rose 19.5 percent. Pipeline and railroad 
deaths were up 13 percent and12 percent, respectively. 
Totals in other modes varied less than 10 percent, 

The Safety Board's 1973 statistics were issued in 
the form of its annual pie chart of transportation 
fatalities (fig. 39). Included for the first time was a 
total for rail rapid transit--109 deaths--which had not 
been available in previous years. The new transit 
total includes the accidental deaths of passengers 
boarding and leaving trains, 


RAIL RAPID TRANSIT 
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Numbers are preliminary 
estimates, May |, 1974 


Figure 39.--Breakdown of the 60,118 transportation 
fatalities, 1973. 
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The estimated 1973 fatality totals by transport 
mode, with comparative 1972 figures in parenthesis: 
Highway--54,385 (55,440); rail-highway grade cros- 
sings--1,215 (1,260); railroad--698 (624); rail rapid 
transit--109 (--); commercial marine--320 (352); 
recreational boating--1,754 (1,437); airlines-- 227 
(190); general aviation--1,340 (1,400); pipeline--70 
(62). 





NOAA SATELLITE INFORMATION AIDS SHIPPING, 
FISHERMEN, AND FLOOD FORECASTERS 

Timely satellite information on ice in the Great 
Lakes and Alaskan waters, on the location of the Gulf 
Stream, and on snow cover in several major river 
basins is now available from NOAA. 

Up-to-date ice observations help make maritime 
operations safer and more efficient, while informa- 
tion on the Gulf Stream can aid both commercial ship- 
ping and fishermen, Snow cover is an important 
factor in wrecasting floods and estimating water 
supplies. 

The experimental services, provided by NOAA's 
National Environmental Satellite Service (NESS), are 
based on detailed, half-mile resolution images ob- 
tained by very high resolution radiometer systems 
aboard polar-orbiting NOAA spacecraft, 

To forecast future river flow and flooding and to 
estimate potential water supplies, hydrologists in 
many areas must take into account the amount 
of water stored as snow. In the western United 
States, seasonal snow accumulation is measured 
at thousands of surface locations, and aircraft 
are used to survey snow cover over large regions, 
But only the broader view from space can give a com- 
plete picture of the extent of snow cover. 

Using high-resolution images, the extent of snow 
cover in river basins as small as 2,500 sq mi can be 
mapped to an accuracy of about 5 percent, A satellite 
image and a map of the river basin are placed in an 
optical device called a "zoom transfer scope," which 
enables the operator to see the satellite image super- 
imposed on the basin map and to register the two, 
Snow areas appearing in the picture are traced on the 
map, the areal extent is measured, and the percent- 
age of the basin covered by snow is calculated. The 
percentage figure is sent through National Weather 
Service communications systems to the NWS River 
Forecast Center responsible for predicting river flow, 
flooding, and potential water supply in the basin. This 
procedure is carried out each time a relatively cloud- 
free image of the basin is obtained, and is completed 
in 36 hr or less after the spacecraft has observed the 
area, 

Each winter, sea, lake, and river ice closes ports 
and shipping lanes in high latitudes, forcing commer- 
cial vessels to remain idle and hampering military 
ship operations. Toplan sea transport in these areas, 
marine interests need to know where ice exists in 
ports and along sea routes, and whether the ice is 
forming or breaking up. The United States, Canada, 
and other nations operate aircraft reconnaissance 
programs to gather this information, Although the 
reconnaissance is costly and complex, the economic 
savings and increased safety afforded to shipping 
operations have justified this expense. Now Earth- 
orbiting satellites permit more efficient aerial sur- 
veillance over vast areas, 
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Figure 40.--Satellite pictures help in preparing analysis of Great Lakes ice charts which are sent by facsimile 


to ships, 


Infrared sensing systems on the NOAA satellites 
allow major ice features to be observed throughout 
the year over the entire earth. Significant ice bound- 
aries, openings, and thin areas can be detected in the 
images, and improved estimates of the thickness and 
physical state of the ice can be deduced from surface 
temperature information in the infrared images, 

Ice charts (fig. 40) are prepared and disseminated 
through National Weather Service facsimile circuits 
on a regular schedule. Great Lakes ice analyses, 
issued twice weekly, show open water as well as areas 
where ice cover ranges from 10 to 30 percent, 40 to 
60 percent, 70 to 90 percent, ara up to 100 percent, 
Experimental ice analyses covering the Bering, 
Chuckchi, and Beaufort Seas an@ tne Gulf of Alaska 
are issued weekly. These distinguish between new 
and multiyear ice and indicate estimated thicknesses 
of young and first-year ice in ranges of 10 to more 
than 120 cm, 

Each week, NESS prepares and transmits an ex- 
perimental Gulf Stream analysis chart, showing the 
surface location and extent of shelf water, slope 
water, the Gulf Stream itself, and associated cold 
and warm eddies, as revealed by surface temperature 
contrasts depicted in the high-resolution infrared 
images, 

Information on the Gulf Stream is of special interest 
to the shipping and fishing industries. Ships plying 
East Coast routes make use of this large current to 


speed northbound runs and save fuel, Vessels heading 
southward stay clear of the Gulf Stream, which would 
slow their progress. The satellite data show the 
frequent meanders in the Gulf Stream, 

Commercial fishermen can use the data on water- 
mass boundaries from these charts to increase the 
efficiency of their operations. The nutrients on which 
fish feed accumulate on the boundaries between shelf 
and slope water and between slope water and the Gulf 
Stream, and large concentrations of fish are usually 
found in such areas. 


LORAN-C NAMED NATIONAL RADIONAVIGATION 
AID FOR U.S, COASTAL AND INLAND WATERS 

A precision navigation system--Loran-C--has 
been named to replace Loran-A and to improve ves- 
sel traffic safety in the Nation's harbors, estuaries, 
and along the entire coastline from Maine to Alaska. 

The announcement was made by the Coast Guard 
andthe Department of Transportation during a demon- 
stration of Loran-C aboard the Coast Guard Cutter 
MORGENTHAU in New York Harbor, 

The growing volume of vessel traffic and the ex- 
pected increase in the number of fixed structures, such 
as offshore drilling platforms, demand precise and 
accurate navigation by the mariner, With Loran-C, 
a vessel's position can be plotted to within 1/4 mi 
(500 yd). Loran-A, the system currently in commer- 
cialuse, has only a 1/2 to 2 mi accuracy. 
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While Loran-C will cover the entire U.S, coastal 
confluence region--that area of water extending from 
the shore outward for 50 mi or to the 100-fathom 
mark, whichever is farthest--eight Omega trans- 
mitting sites will give worldwide coverage for the 
high seas. Two of these sites will be operated by 
the Coast Guard, The remaining six stations are 
located in other countries and will be operated by the 
host nation, 

Loran, meaning "long range navigation," is a means 
for ships and aircraft to plot their position. Pulsed 
radio signals are sent out from a chain of three or 
more synchronized Loran transmitter sites, A mari- 
ner with a Loran receiver onboard takes a reading of 
the time difference between incoming signals from a 
pair of stations. This time difference figure is one 
point of reference. A second reading is taken ona 
different combination of transmitters from the same 
chain, The two time difference values identify Loran 
lines on special charts. Where these lines intersect 
is the vessel's location. 

The first Loran, Loran-A, in wide use today, was 
developed during World War II and has changed little 
since, Users of Loran-A include commercial fisher- 
men, shipping companies, aviators, and pleasure 
boaters. 

Loran-C has been used by the military since 1958, 
Because of its high cost, civilian usage has been 
limited to some scientific and oil exploration groups, 
However, recent advances in micro-electronics have 
now made it possible to produce and sell "C" re- 
ceivers at a price attractive to the commercial user, 

The low-cost Loran-C receivers being manufac- 
tured are compact and simple to run, To operate, 
turn on the power switch and dial in code values for 
the Loran chain in the area and selected pairs of 
transmitting signals, Within seconds, time difference 
readings are flashing on a lighted panel. The current 
price of the "C" receivers range between $3,000 and 
$4,000. The cost is expected to decrease as produc- 
tion and demand for equipment is stepped up. 

Loran-C signals travel 1,200 to 1,500 mi, com- 
pared to Loran-A's 700- to 900-mi range. Due to 
wider coverage, transmitters in the "C" chain can be 
placed further apart. Fifteen ''C" stations can cover 
the U.S. coastline from Maine to Alaska; it takes 30 
"A'' sites to blanket the same region, with less range to 
seaward, Loran-A is accurate to within 1/2 to 2 mi; 
Loran-C is accurate to within 1/4 mi, With "C," a 
mariner can return to a previous Loran-C identified 
position within 50 ft, Or, in the instance of the fisher- 
man who has lost his net to an underwater obstacle, 
Loran data canbe used to avoid that area in the future, 


Loran-C can operate under all weather conditions, 
while Loran-A signals are often disrupted by atmos- 
pheric disturbances, 

Vessels will be able to follow a more accurate 
course with Loran-C plotting, by accounting for known 
ocean currents, therefore cutting down on travel time 
between points. 

A transition period of 5 yr will be provided before 
any continental U.S. Loran-A stations are closed down, 
Additionally, a 2-yr operational overlap with both 
systems on the air in any given area will provide time 
for users to amortize their old Loran-A equipment 
and convert Loran-A data to Loran-C coordinates, 

The establishment of a complete Loran-C system 
will be in four phases. The first phase will begin with 
the construction of five stations along the West Coast 
from California to Canada, These sites are expected 
to be in operation in time for the first of the tankers 
carrying oil from the Alaska Pipeline terminus at 
Valdez down the Pacific coast in 1977, 

Phase two will be the operation of three new "C" 
sites in the Gulf of Alaska in 1978, The operation of 
three new stations in the Gulf of Mexico and one ad- 
ditional site to fill out the East Coast will conclude 
phase three in 1979, The final phase will be the com- 
pletion of a "C" system in the Great Lakes in 1980, 
During the period 1974 through 1980, improvements 
and modifications will be made to existing Loran-C 
stations. 

Presently, there are five Loran-C stations on the 
East Coast, stretching from Cape Race, Newfoundland, 
south to Jupiter, Fla., and four "C" sites in Alaska. 
The Cape Race station is Canadian operated, The 
United States is working along with the Canadian 
Government in locating other Loran-C stations in 
Canada that would interface with American-operated 
stations, 

There are many uses of the Loran-C system be- 
cause of its high precision and reliability, In harbors 
with vessel traffic systems, Loran-C can aid in 
monitoring vessel movement, thereby helping to 
avoid potential collision situations. Loran assist 
devices can guide aircraft in for landings in zero 
visibility. More accurate nautical charts can be 
mapped, especially in the pinpointing of locations of 
wrecks and shoals. Because Loran-C can be used 
over land, it can be applied to finding vehicles, be 
they in rough terrain or in a city. Loran-C's micro- 
second radio pulses make it the most precise means 
of synchronizing timepieces. As Loran-C becomes 
available commercially, the versatile list of applica- 
tions will grow. 
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LETTERS TO THE EDITOR 
ENCOUNTER WITH TYPHOON LOUISE 
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Capt. R. G. MacDonald of the 9,474-ton TREDAN wee : Bi . 
submitted the following information on an encounter bcs Se oe ae 4 A | J20%n 
with typhoon Louise, on September 3-4, 1973, in the | Bee ie Cm | 
South China Sea. E. W. K. Chu, of the Royal Ob- | Soe oe nes Jae | 
servatory, Hong Kong, was kind enough to forward On pon Jl | 
copies of the information to the Mariners Weather Cs wa 
Log (figs. 41-43). oA | | 
Louise developed as a depression on September 1, a d) | 
east of the Philippines. She tracked northwestward ~Poe-ane to = oe Dp 
and then turned westward to cross in front of the ' ae | 
TREDAN on the 3d, reaching typhoon strength on the lA ‘tieom US 
5th, with 75-kt winds and minimum pressure of 974 | /) ( ~ | 
mb. On the 7th, Louise dissipated over North Viet- / te el | 
nam. Seepage 236of this issue for a more detailed © | / Luzon | 
discussion, 7 | 7 kee leeosionil 18°N 
ema Bie | J 
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Figure 41,--Log of TREDAN's meeting with typhoon Louise. 
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Figure 42. --Barogram trace of the TREDAN during the passage of Louise. 
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QUEEN ELIZABETH 2 REPORTS ON CURRENTS SOUTHWEST OF BERMUDA 


The following letter was forwarded to the Editor 
from R, W. Warwick, First Officer of the QUEEN 
ELIZABETH 2, The QE2 broke down about 200 mi 
southwest of Bermuda. Its subsequent drift is a good 
indication of currents in the area. 


"At the beginning of April, the QE2 was stopped 
in the Atlantic for 4 1/2 days. During this time, it 
was possible to observe the ocean currents that exist 
in the Bermuda area, 

"For your possible interest, I enclose a drawing 
(fig. 44) which shows the drift experienced. The 
draft of the ship was 30 ft, and the height of the bridge 
above the waterline is over 90 ft. It is interesting to 
note that despite the considerable 'sail area' and the 
fact that the winds were mainly southerly, the ship 
drifted to the northeast at about 1 kt. 

"Positions on the plot were established by Omega 
and Satellite navigation equipment." 
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Figure 44,--Northeasterly drift of the QUEEN ELIZ- 
ABETH 2, between April 1-5, 1974. 


Table 5. -—Log abstract of the QUEEN ELIZABETH Re 











April 1-5, 1974 

Date Time Position Wind (Beaufort) 
Apr. 

1 0400 29°14'N, 68°44'W Sw, 3-4 
1 0800 NW, 3-4 
1 0900 29°08'N, 68°34'W 

1 1200 NW, 3 
1 1600 SW, 3 
1 1730 29°14'N, 68°24'W 

1 2000 Light airs 
1 2100 29°18'N, 68°21'W 

1 2300 29°24'N, 68°11'W 

1 2400 Light airs 
2 0200 29°26'N, 68°06'W 

2 0400 Light airs 
2 0800 Ss, 2 
2 1200 Ss, 2 
2 1530 29°35'N, 67°47'W 

2 1600 Ss, 2 
2 2000 Ss, 2 
2 2200 29°42'N, 67°37'W 

2 2400 S, 2 
3 0130 29°45'N, 67°34'W 

3 0400 Variable, 1-2 
3 0800 Variable, 2 
3 1200 NE, 2 
3 1600 Light variable,1-2 
3 1800 29°55'N, 67°25'W 

3 2000 SE, 2 
3 2400 30°00'N, 67°22'W SE, 2-3 
4 0400 30°04'N, 67°14'W Ss, 3 
4 0800 30°10'N, 67°08'W SxE, 3 
4 1200 30°13'N, 67°10'W SSE, 3-4 
4 1600 SE, 3 
4 2000 SSE, 3 
4 2400 30°16'N, 67°11'W SExS, 3 
5 0400 30°20'N, 67°12'W SE, 3 
5 0725 30°23'N, 67°13'W 

5 0800 SxE, 3-4 
5 1200 E, 3 
5 1530 30°15'N, 67°17'W 

5 1600 SSE, 3 





§ THE MARINERS WEATHER LOG WELCOMES ARTICLES AND LETTERS FROM MARINERS RELATING J 
i TO METEOROLOGY AND OCEANOGRAPHY, INCLUDING THEIR EFFECTS ON SHIP OPERATIONS. J 
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MARINE WEATHER REVIEW 


Table 6 
U.S. Ocean Station Vessel Climatological Data, North Atlantic 


Annual Summaries--1973 


Ocean Weather Station "BRAVO" 56°30'N 51°00'W 








MEANS AND EXTREMES 
DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) PRESSURE (MB) 








| MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE |MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE 

















b12.8 02/11* 3.3 13.4 07/25 |-17.9 02/18 0.5 10.8 07/20 {1.1 12/12* 5.5 13.3 07/31 -16.1 01/18 -2.2 5.6 07/12] 975.3 01/16 1008.0 1038.3 01/12 














CLOUD AMOUNT (OKTAS)——————7———DAYS WITH SPECIFIED WEATHER—— 
PERCENTAGE FREQUENCY 
TOTAL CLOUD LOW CLOUD RAIN /—MAX WIND—-——MAX WAVE HEIGHT: r—TOT, 
8 & 8 & OR VSBY WIND (KTS) (KTS) J (MTRS) NO 
0-2 3-5 6-7 OBSC| 0-2 3-5 6-7 OBSC|PCPN DRZL SNOW TSTM <1KM >34 >48 >64|DIR SPD DATE| HGT PER DIR TYPE DATE OF 
OBS 
3.4 9.1 25.8 61.6/11.2 15.6 29.1 44.0] 256 246 127 0 67_ 96 9  1)060° 70 02/23|16.0 10 250° SWL 11/23 2585) 























Ocean Weather Station "CHARLIE" 52°45'N 35°30'W 








MEANS AND EXTREMES 
DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) PRESSURE (MB) 





MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE |MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE 























2.8 03/03 8.2 15.5 08/30 |-11.8 03/03 5.5 14.8 07/25 {1.7 02/19 8.6 15.4 07/25*|- 8.5 01/19 -0.5 8.1 02/19] 963.0 01/13 1012.6 1040.7 02/22 

















CLOUD AMOUNT (OKTAS)——————-——DAYS WITH SPECIFIED WEATHER—— 
PERCENTAGE FREQUENCY 
TOTAL CLOUD LOW CLOUD RAIN t+—MAX WIND—-———MAX WAVE HEIGHT: -—TOT, 
& 8 & OR VSBY WIND (KTS) (KTS) (MTRS ) NO 
0-2 3-5 6-7 OBSC} 0-2 3-5 6-7 OBSC|PCPN DRZL SNOW TSTM <1KM >34 >48 >64/DIR SPD DATE| HGT PER DIR TYPE DATE an 
5.3 11.2 21.4 62.1/13.5 21.1 22.4 43.1] 265 263 35 0 107104 9 1/210° 65 10/23|11.5 8 220° SEA 10/23 2670 

















Periods in Seconds Complete Data For Ocean Weather Stations "DELTA", "ECHO", and "HOTEL" Not Available 


*ALSO OCCURRED ON PREVIOUS OBSERVATIONS 


Table 7 
U. S. Ocean Station Vessel Climatological Data, North Pacific 


Annual Summaries--1973 


Ocean Weather Station "NOVEMBER" 30°00'N 140°00'W 





MEANS AND EXTREMES 





DRY BULB TEMP (°C) DEW-POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) PRESSURE (MB) 





MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE |MIN DATE MEAN MAX DATE MIN DATE MEAN MAX DATE | MIN DATE MEAN MAX DATE 























13.7 02/22* 19.4 28.3 09/11*| 5.2 02/02 14.6 25.0 09/01 |16.0 02/24* 20.4 24.4 10/30*|- 5.7 11/12 -1.0 6.4 05/30|1002.0 02/04 1023.1 1034.1 03/12 














CLOUD AMOUNT (OKTAS)——————7>———DAYS WITH SPECIFIED WEATHER—— 
PERCENTAGE FREQUENCY 
TOTAL CLOUD LOW CLOUD RAIN f-— MAX WIND——y—— MAX WAVE HEIGHT r— TOT 
8 & & OR VSBY WIND (KTS) (KTS) (MTRS) NO 
O-2 3-5 6-7 OBSC| 0-2 3-5 6-7 OBSC|PCPN DRZL SNOW TSTM <1KM >34 >48 >64/DIR SPD DATE |HGT PER DIR TYPE DATE one 
15.0 20.9 37.4 26.7/24.6 22.2 29.3 23.9] 166 165 0 1 0 19 2  0/280° 55 02/27*19.0 9 280° SEA 02/27 | 2414 

















Periods in Seconds 


*ALSO OCCURRED ON PREVIOUS OBSERVATIONS 





Smooth Log, North Atlantic Weather 
January and February 1974 


_— SMOOTH LOG (complete with cyclone tracks [figs. 45-48], climatological data from U.S, Ocean @ 


Station Vessels [tables 8-9 and 11] 


and gale tables 10 and 12), is a definitive report on average 


monthly weather systems, the primary storms which affected marine areas, and late-reported ship 
Fcasualties for 2 mo. The ROUGH LOG is a preliminary account of the weather for 2 more recent § 
J months, prepared as soon as the necessary meteorological analyses and other data become avail-§ 

able. For both the SMOOTH and ROUGH LOGS, storms are discussed during the month in which 

they first developed. Unless stated otherwise, all winds are sustained winds and not wind gusts. 5 


MOOTH LOG, JANUARY 1974--The cyclones of the 

North Atlantic this month were normal in number 
and in the paths their centers traced. The normality 
ended there, though, as they were much lower in pres- 
sure and more intense. Casualties were high this 
month. The primary tracks were across southern 
Canada to Iceland, and from the midwestern United 
States northeastward over and south of Newfoundland to 
Iceland and the Norwegian Sea. One vicious storm 
broke the pattern andcrossed the North Sea. Only one 
significant cyclone entered the Mediterranean Sea. 

The mean pressure pattern for the month was 
definitely dominated by the Icelandic Low, located 
near 60°N, 27°W, with a pressure of 973 mb. This 
mean must be very close to a record. The normal 
is 999.7 mb, resulting in a minus 27-mb anomaly, 
centered with the Low. Not only was the Icelandic 
Low more intense, the Azores High was higher 
in pressure at 1027 mb, and covered more area 
in the east-west direction. The mean pressure 
over the United States was near normal, with relatively 
small anomaly centers. There were two positive 
anomaly centers of interest--a positive 6 mb, centered 
near 32°N, 53°W, that stretched northwestward over 
New England, and a positive 7 mb, centered over 
North Africa, 


A large HIGH centered over the north-central United 
States dominated North America. A front lay across 
the southeastern United States. Several waves formed 
and moved northeastward along the front and dissipated. 
On January 1, one of these developed to sufficient 
strength to survive and, at 1200, was near Nantucket 
Island. By 1200 on the 2d, the 998-mb LOW was near 
Deadmans Point, Newfoundland. The drilling rig 
VGBZ reported 40-kt gales. At 0000 on the 3d, they 
were hit by 50-kt winds, as was a ship near 45°N, 
49°W. 

At 1200 on the 3d, the pressure had plunged to 962 
mb near 53.5°N, 32°W. The DART AMERICA, near 
44,.7°N, 45.4°W, was mauled by 60-kt bow winds, 
driving 20-ft seas, and 30-ft swells. Vessels within 
300 to 400 mi of that area combated 40- to 55-kt 
storm winds and high waves up to 26 ft. Some of 
them were the ATLANTIC STAR, COLLIN, EURO- 
FREIGHTER, DFQA, KJVG, VC8062, and the VGBZ. 
Twelve hours later, many of the same ships were 
still battling the angry elements, especially if they 
were headed east. The COLLIN now had 60-kt winds. 
The seas were 33 ft, with 25-ft swells from the west. 
The CRANIA, 400 mi to the east near 41°N, 35°W, 


was being battered by 50-kt westerly winds and 36-ft 
swells and 12-ft seas on her northeasterly course. 

Near the center, new centers were forming and 
moving around each other, becoming the main center 
as they developed. 

At 1200 on the 4th, the pressure of one of these 
new centers had dropped to 948 mb, southwest of the 
previous center, These new centers deepened as they 
moved under the upper-air LOW and dissipated as 
they moved east and north. Two ships reported 
60-kt almost hurricane-force winds, and both were 
ravaged by 32-ft swells and seas to 15 ft. They were 
the COMORANT, near 41.3°N, 35.8°W, about 700 mi 
due south of the LOW, and the DFQA, north of Belle 
Isle. Other ships reporting 50- to 55-kt winds in a 
band stretching from the Bay of Biscay to Newfound- 
land were the AFOUNDRIA, ATLANTIC STAR, 
IDEFJORD, LASH TURKIYE, MANCHESTER COUR- 
AGE, HORSE RIVER, PEGASUS, ULTRAMAR, WESER, 
and FNVD. The IDEFJORD reported the high waves 
near 51°N, 46°W--35-ft seas and 40-ft swells. The 
ULTRAMAR encountered the highest swells, which 
were 47,5 ft, near 39.9°N, 31.4°W. The seas were 
20 ft at the time, with 58-kt winds. 

The LOW was near 62°N, 24°W, at 0000 on the 
5th, at a pressure of 946 mb. Storm winds were 
still blowing in the southern quadrants, and gale-force 
winds had now picked up in the northern quadrants. 
The CETRA COLUMBA now joined the 60-kt exclusive 
club. The BERTHA FISSER reported 41-ft seas, near 
42.8°N, 21.5°W. 

For the next 2 days, ships seemed to either avoid 
the high wind band or there were no reports in that 
area. On the 7th, the LOW was slowly filling, and 
there were more reports plotted. The MABEI 
WARWICK, at about 47°N, 39°W, found 50-kt storm 
winds. The 17,189-ton TRENTON, Bremerhaven to 
New Jersey, had heavy weather damage. On the 8th, 
the 5LBA was swept by 60-kt winds, south of Kap 
Farvel, The various LOWs near the center continued 
to interchange until the 9th, when a new storm came 
off the continent to become the dominant cyclone, 


This new LOW formed north of Minnesota on the 7th, 
Forty-eight hours later, the LOW (980 mb) was north- 
east of St. John's. A report, which was probably 
SEDCO I, indicated 50-kt winds. This 96i-mb LOW 
turned northward and another 970-mb LOW formed 
near the occlusion prior to 1200. It raced to near 
53°N, 25°W, at 961 mb, by 0000 on the 10th. The 
winds in that 40° to 55°N latitude belt roared again. 








The drilling platform VC8062 measured 60-kt winds. 
The ships reporting 50-kt winds were getting too 
numerous to mention. The C. V, LIGHTNING, at 
45.1°N, 30.5°W, was ravaged by 60-kt winds, 16-ft 
seas, and 52-ft swells. The FERNGULF, at 47.5°N, 
26.3°W, was ravaged by 64-kt winds, with 32.5-ft 
seas. Further north, near 52.5°N, 20°W, Ocean 
Station Vessel "J" measured 65-kt hurricane - 
force winds at 1200 on the 10th, and stared into 
26-ft seas and 33-ft swells. The winds at Ocean 
Station Vessel "I'' changed from easterly at 55 kt at 
0900 to south-southeasterly at 45 kt at 1200. Her 
pressure was 942 mb, having dropped over 11 mb in 
3 hr, At 1200, "I" was very near the center of the 
storm. The seas were 25-ft and the swells 39 ft, with 
the direction indeterminate. The LOW remained near 
OSV "I'' until 0600 on the 11th, when it started to 
move northward as another LOW moved around the 
southern edge of the circulation. The minimum pres- 
sure was 938 mb at 1200 on the 10th. Two ships, the 
AMERICAN ACE, at 50.2°N, 17.5°W, and the AUS- 
TRALIC, at 46.5°N, 13.8°W, both reported 49-ft 
seas, with winds of 55 and 45 kt, respectively. Seas 
over 20 ft and swells over 30 ft were common occur- 
rences, This LOW had disappeared by 1200 on the 
12th, 


A high-pressure area moved eastward out of the United 
States midwest on the 8th and 9th, As it moved off 
the East Coast, a LOW formed over Chesapeake Bay. 
On the 10th, the HIGH split into two centers, one over 
the St. Lawrence valley and the other southeast of 
Bermuda. The LOW moved between the two high 
centers, and, at 1200 on the 10th, was near 38°N, 
45°W, on the edge of the major cyclonic circulation 
of the Icelandic Low. The HEILBRONN and TILLIE 
LYKES were south and southwest of the 1010-mb 
center with 40-kt gales. 

By 1200 on the 11th, the pressure had plunged to 
968 mb, a 42-mb drop in 24 hr. The LOW was near 
46.5°N, 22.5°W, and pulling the circulation from the 
last described LOW south of 50°N, The FERNGULF 
was headed southward, but still was fighting 60-kt 
winds and 39-ft seas near 44.7°N, 26.4°W. The EX- 
PORT LEADER, near 41.6°N, 38.9°W, fought 59-kt 
winds, and the SEALAND MCLEAN battled a 65-kt 
storm near 41.6°N, 28.9°W. Ocean Station Vessel 
"K" had 40-kt southerly winds, which switched 
to 45-kt westerlies 3 hr later. The WEATHER 
ADVISOR, at 0000 on the 12th, near 51°N, 15°W, 
reported 40-kt gales, as did the PEPECAT, near 
47.5°N, 8°W. All that day, coastal stations on 
the west coasts of England and Ireland measured 
30- to 40-kt gales. A 90-kt gust was recorded 
on the Isle of Arran, and a woman was killed near 
Glasgow when a wall collapsed on her, The Finnish 
motorvessel MARGARETA, Pasajes, Spain, for 
Canada, put into Vigo, Spain, on the 13th, to re- 
pair heavy weather damage to hatch covers and other 
damage. 

The LOW was tracking north-northwestward into 
the Norwegian Sea on the 13th, and Ocean Station 
Vessel ''M'' was warmed by 40-kt southerlies. Over 
the cold water and ice near Jan Mayen Island, the 
LOW disappeared. 


Monster of the Month--This marine monster could not 





be found on the 1200 chart of the 14th with the avail- 
able data. At 1800 on the 14th and 0000 on the 15th, 
there was no doubt of its existence. At 0000, it was 
a well-defined 1006-mb LOW near 43.5°N, 36°W. By 
1200, it was 996 mb, at 47°N, 28°W. The GERDA 
MARIE was 150 mi southwest of the center and hit by 
50-kt gales. Two other ships found 40-kt gales, but 
could not be identified. The storm was headed north- 
eastward toward the United Kingdom and North Sea. 
Ocean Station Vessel "K'" measured 45-kt gales and 
"J," 35-kt gales, as the storm passed between them. 
At 1200 on the 16th, the 980-mb LOW was over Ireland. 
A Russian ship reported 55-kt storm winds and 30-ft 
seas at 49.1°N, 11.2°W. The ATLANTIC CHAM- 
PAGNE radioed 60-kt violent winds near 49°N, 16°W, 
but there were no seas plotted, 

These destructive winds were an indication of what 
hit both sides of the English Channel that day and the 
next. Winds were reported as high as 87 kt (100 mph) 
and seas up to 50 ft battered both sides of the channel. 
British authorities reported at least 25 dead and 5 
missing. French officials said at least nine persons 
died on the continental side of the channel. At least 
eight small ships capsized or were blown into reefs in 
the highseas. Many homes were damagedand grounded 
powerlines blacked out thousands of homes on the east 
coast of England. Dunkirk and gther coastal cities re- 
ported heavy damage. The West German coast was 
lashed by winds over 50 kt, and roofs were blown off 
as far inland as Duesseldorf. 

The 2,088-ton Cypriot freighter PROSPERITY was 
blown aground on a reef off Guernsey and broke up, 
with the loss of 18 men aboard. Another eight sea- 
men drowned and three were missing when the 781-ton 
Danish MERC ENTERPRISE capsized off the coast of 
Devon, In Exminster, along the same coast, a giant 
wave washed a13-yr-old boy out to sea and he drowned. 
Six fishermen and a 16-yr-old girl perished off Brest 
when waves overturned three small boats. A crewman 
was washed overboard and lost from the Swedish cargo 
ship ELIZABETH (494 tons), Off the Netherlands, heli- 
copters rescued seven crewmen from the Lebanese 
coaster CORDELLA, after it ran aground on a sand- 
bank, Another Cypriot ship, the MARTA (2,240 tons) 
reported a fire off the Belgian coast, which took one 
life. A French trawler, the KERIOLET, radioed a 
distress call off the Bristol Channel. The ELWOOD 
MEAD (59,200 tons) still lay stranded over her full 
length on a reef off Guernsey. This may have been 
the storm that caused heavy weather damage to the 
British DART AMERICA (31,036 tons) on her Antwerp 
to Halifax voyage. The 669-ton British supply vessel 
EAST SHORE was abandoned on the 17th, near 42°N, 
4,.9°E, with a heavy list and deck cargo lost. The 
towline snapped after being taken in tow. The crew 
took to a lifeboat which drifted away and could not be 
located by search aircraft and ships. Three bodies 
were found later, and three men were missing. 

At 1200 on the 17th, the LOW was over southern 
Sweden and, on the 18th, movedthrough Poland to dis- 
appear in Russia. Strong winds and high seas con- 
tinued as they swept around the general Icelandic Low 
circulation with a long fetch. On the 18th, high 
pressure moved into the Bay of Biscay, moving the 
strong circulation northward, 


This storm formed east of Cape Cod onthel7th, ona 
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front connected with a LOW which was over Kap Far- 
vel at that time. Strong storm winds of 40 to 50 kt 
were already associated with that LOW. The center 
raced eastward and, by 0000 on the 18th, was 982 mb, 
near 44.5°N, 44.5°W. The WILLIAM R, ADAMS, 
just a few miles from the center, near 43°N, 47°W, 
reported a roaring 80-kt wind from the east. The 
wave heights were missing from the plotted and tele- 
type report. At the same time, the ATLANTIC COG- 
NAC, southwest of the center near 40.5°N, 59°W, 
came up with a 90-kt report on the chart, which did 
not exactly agree with her 10-ft seas report. There 
may have been some garbling between the taking and 
the plotting of the weather. The BLEXEN, south of 
the center near 38.5°N, 45°W, was battered by 55-kt 
winds and 23-ft waves. 

The LOW moved northeastward, deepening to 
970 mb near 51°N, 39°W, 12 hr later. SEDCO 
J measured a roaring 60-kt wind and the C, P, DIS- 
COVERER found the same isotach east of the LOW 
near 50.5°N, 29.5°W. She also reported 43-ft seas 
and 26-ft swells. There were 40- to 50-kt reports in 
all directions except north of the center. By 1200 on 
the 19th, the LOW was a 965-mb depression near 
58.5°N, 34°W. The ATLANTIC CHAMPAGNE, about 
900 mi to the south near 45°N, 35°W, was hit by 60-kt 
winds and 33-ft seas. 

On the 19th, a LOW moved eastward over Nova 
Scotia and another LOW formed south of the main 
center. These two sapped the strength of the old LOW 
as it stalled south of the Denmark Strait and disap- 
peared on the 21st. 


This was the LOW mentioned in the paragraph above 
that movedover Nova Scotia. It hadits beginning over 
the State of Indiana early on the 19th. By 0000 on the 
20th, it was a 986-mb depression south of Sydney. 
The CAVALA reported 40-kt gales and 15-ft waves 
south of Sable Island, which also recorded 40-kt gales. 
Twelve hours later, SEDCO I was pounded by 50-kt 
winds and confused waves up to 12 ft. The ATLANTIC 
CHAMPAGNE was again swept by 60-kt winds and 30-ft 
seas and swells, about 420 mi south of the 971-mb 
center, which was near 51°N, 42°W, at 0000 on the 
21ist. The TACOMA CITY, at 45°N, 36.5°W, was 
mauled by 60-kt winds and 25-ft seas and swells just 
east of the cold front. Forty- to fifty-knot winds were 
common occurrences between 45° and 50°N and 20° 
to 50°W. This LOW forged its way as far north as 
Iceland before splitting into two centers, one on each 
side of the island. 


A LOW developed over Missouri late on the 26th and 
moved northeastward across Lake Huron, High wind 
warnings were posted for up to 45 kt over lower Lake 
Michigan and western New York bordering Lakes 
Erie and Ontario. By 0000 on the 28th, about 30 
hr later, it was over the Gulf of St. Lawrence 
at 983 mb. SEDCO H radioed that the winds were 
blasting it at 60 kt. They weren't nearly as bad 
off as the observatory atop Mt. Washington in New 
Hampshire. They recorded an average speed of 64-kt 
with maximum gust of 122 kt, on the 27th, as the LOW 
passed to the north. That was the highest average 
speed and gust for the month, although they had gusts 
over 100 mph on 10 days of the month, At 1200 on the 
28th, the 974-mb LOW was near 50°N, 44°W. The 


261 


SATSUMACORE, at 43.1°N, 44.4°W, was struggling 
against 60-kt storm winds. The DART AMERICA had 
no less a struggle as the front passed near 44°N, 
40°W, with 55-kt winds and 16-ft seas riding 40-ft 
swells. The ONOMICHI MARU was in unfriendly 
foreign waters just south of the center, with 50-kt 
gales and 16-ft seas and swells, There were three 
major LOWs between Newfoundland and Norway at this 
time. Gale- and storm-force winds were reported 
from shore to shore. The 4,576-ton Greek motorship 
CAPTAYANNIS dragged anchor on the Clyde, struck 
the 22,783-ton British tanker BRITISH LIGHT and 
holed her, then grounded and lay half submerged in 
heavy seas, Twelve hours later, the DART AMERICA 
still fought 55-kt winds and the swells had increased 
to 46 ft. The ADMIRAL W. M, CALLAGHAN, at 
39.9°N, 34.2°W, fought 60-kt winds at 0600 on the 
29th. The NAGANO made two reports of 55-kt winds 
in the next 30 hr. The DAPHNE, to the southeast of 
the LOW, near 41,7°N, 21.3°W, was pounded by 39-ft 
seas from the southwest and 44-ft swells from the 
northwest. This LOW had traveled a more southerly 
route, but eventually turned northward to stall and 
dissipate just south of Iceland by February 1, 


This was another contribution the United States mid- 
west made to the Atlantic this month. It started late 
on the 27th and was the next system after the previous 
one to take to the sea. The LOW moved off the coast 
near Long Island about 0600 on the 29th. Several 
ships found a mere 40-kt wind as it moved over the 
Banks to Cape Race, 

After passing from over the Labrador Current 
to over the Gulf Stream, it deepened rapidly to 
973 mb, near 48°N, 39°W, at 1200 onthe 30th. The 
INO-A, at 43°N, 40°W, was buffeted by 60-kt winds 
and 26-ft seas. As the storm raced eastward, the 
LE SAVOYARD, at 0000, had a 60-kt glimpse of what 
was to come later in the day. The seas were 40 ft. 
On the 31st at 0600, the CARMEN, near 46°N, 27.5°W, 
was hammered by 65-kt hurricane-force winds. At 
1200, the BABETTE JACOB, near 43°N, 22°W, and 
the BEL-HUDSON, near 42.7°N, 21.7°W, were both 
ravaged by the same 65-kt force. The BE L-HUDSON 
reported 20-ft seas and "71-ft" swells. The 
MOORDRECHT, near 44°N, 29°W, had only 45-kt 
gales, but was being hounded by 52-ft following 
seas. Thirty- to forty-foot waves were a common re- 
port in the southwest quadrant of the LOW. Ocean 
Station Vessel "K" was tossed by 40-kt winds and the 
seas had built to 39 ft. Twelve hours later, "K" had 
45-kt westerly winds, 46-ft seas, and 16-ft swells 
from the southwest. 

The LOW was moving slowly towards the northeast 
on the 2d. The EWMR was hit by 50-kt gales south of 
Iceland and west of Scotland. Later in the day, the 
THERON, off Portugal, was also in the 50-kt wind 
band. The LOW moved to near the Shetland Islands 
on the 3d and dissipated. 


The ancestry of this LOWis traceable back to Montana, 
early on the 30th. It formed slightly on the back side 
of the upper-air trough and under the jetstream. Its 
development was rapid, and it raced eastw ard with the 
zonal flow. At 12000n the 31st, it was south of James 
Bay at 985 mb and the circulation had reached the 
Northeast. That day, some coastal stations reported 








the fastest wind for the month. The time of day was 
not reported, but was probably late, as the wind 
direction was northwesterly. Blue Hill Observatory, 
Mass, (629 ft), had 62 kt, and the forecast office at 
Boston had 58 kt. 

On February 1, the 962-mb LOW had moved into 
Labrador and the strong winds were behind the cold 
front, out of the northwest. The GYPSUM QUEEN had 
60-kt winds just south of Cape Sable. The VC8062 
reported 70-kt winds,and, although the direction was 
wrong, the speed seemed reasonable considering the 
other reports and the pressure gradient. North of 
Sydney, the CRYOS had 50-kt gales. On the 2d, 50-kt 
winds were reported from Cape Sable north to Ocean 
Station Vessel '"B,"' which fought 55-kt winds from 
the southeast. Kap Farvel was swept by 60-kt gales. 

The pressure had decreased to 952 mb early on the 
2d, but was rising on the 3d, as the LOW moved 
northeastward over the Labrador Sea. A new center 
developed near Kap Farvel on the 3d, and the original 
center became stationary over the Labrador Sea and 
disappeared on the 4th. 


This was a very bad month around the Mississippi 
River Delta and southern Louisiana, including New 
Orleans, for fog. Cold water from the river, near 
40°F, fans out through the delta to the east, south, 
and west, and spreads along the coast. There is 
more of this cold water this year than normal, for 
there has already been flooding along the river. When 
warm, moist air flows northward from the Gulf of 
Mexico over this cold water, dense fog occurs and 
spreads inland, When the winds are light and over 
the colder ground, the fog often persists for long 
periods, 

During the period of January 7 to 20, there were 
several days of heavy fog. There were 112 ships de- 
layed during the first week and 78 ships delayed the 
second week, onboth sides of the passes at the mouth 
of the river. The high water and swift currents in- 
tensified the problems as more than 150 barges broke 
loose in the Port of New Orleans, in three separate 
incidents, causing damage to ships and docks before 
they were secured, On the 16th, about 139 barges 
broke loose and floated down the river. Eighty- 
four reportedly held grain, some were empty, 
but one contained fuel oil. New Orleans main 
bridge was closed, as was ferry service. Three 
wharves and several ships were damaged, including 
the USCGC POINT SPENCER. Grounding was a 
common occurrence, as the fast currents changed 
channels and fog made navigation difficult. There 
were six groundings noted during this period alone 
that were probably at least partially attributable to 
fog. 

The 22,311-ton Norwegian ore carrier BAUNE, 
loaded with bauxite, and the 11,476-ton United States 
tanker KEYTRADER collided on the Mississippi 
River near Venice, La., on the 18th. Both ves- 
sels caught fire, and burning fuel oil floated down 
the river. Five crewmen were killed, eight in- 
jured, and eleven missing. Fog hindered the 
rescue operations. See item ''Fire, Foam, Ferries, 
Oil, Barges, and a River," on page 246, for a more 
detailed description of Coast Guard operations during 
this emergency on the river. Onthe 23d, the Greek 
motorvessel THEANTO A.S§S. (9,602 tons) ran aground 
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on soft sand at low tide in fog. To the east of the 
Mississippi Delta, the Japanese NICHIKU MARU 
grounded in the Mobile Ship Channel on the 22d, in 
dense fog. On the last day of the month, the TEXACO 
FLORIDA (12,802 tons) ran aground in the southwest 
pass of the Mississippi River in fog, which stopped 
all movement in or out of the river port. 


Casualties--This was not a good month. Fog took its 
toll in other areas besides the Gulf Coast. The United 
States tanker GULFSPRAY (18,150 tons) and the 
Norwegian motorship KOLLGEIR (20,455 tons) collided 
in fog about 4 mi from the mouth of the St. Johns 
River. The GULFSPRAY went aground about 1/4 
mi off Mayport, Fla. The Liberian-registered 
ARIZONA, on a voyage from Canada to Jamaica with 
a cargo of steel, arrived in Georgetown, S.C., with 
number 2 tween deck collapsed, due to heavy weather. 

The motorvessel DETROIT EDISON and the steam- 
ship HENNEPIN were both stuck in ice and possibly 
aground 9/10 mi north of the Detroit River Light in 
Lake Erie. Both were downbound and were freed on 
the 9th, proceeding to Toledo for winter layup. 

The 2,648-ton Sharjah AL RIAZ sank near 44,6°N, 
8.9°W, on the 5th, taking water in rough weather. 
The 1,401-ton MARDINA REEFER ran aground in 
heavy weather near Port Harmon. The 1,076-ton 
Liberian LADY JEAN ran aground during a gale on 
the 10th, at Peterhead, and was later towed to River 
Tyne. Earlier on the 4th, the 686-ton trawler 
NURZEC was stranded north of Aberdeen during a 
gale. Salvage tug GORDYY launched a liferaft with 
five men on board to rescue the crew. The raft cap- 
sized, and three crewmen of the trawler and one from 
the tug died. The 13,252-ton BRITISH FERN and the 
12,279-ton SAINT MARY collided in fog about 41,1°N, 
9.9°W, onthe 14th. Both suffered extensive damage. 

The South African motorvessel S. A. WELTE- 
VREDEN (7,002 tons) hove to in a storm and the deck 
cargo shifted, about 350 mi southeast of Philadelphia 
on the 10th. The Panamanian-registered CAPE 
BRETON arrived in Jacksonville from Antwerp on the 
22d, with heavy weather damage. The Greek KEA 
(13,000 tons) ran out of fuel in the Atlantic. It broke 
its towline in heavy seas on the 15th, about 210 mi 
southeast of Norfolk. The Cypriot EXPRESS II (976 
tons) ran aground in heavy weather 40 mi west of 
Alexandria on the 17th. The Belgian LIBERATION 
(509 tons) capsized and sank in Brest Roads during 
heavy weather on the 27th. On the 28th, the Greek 
CAPTAYANNIS (4,576 tons) dragged anchor off 
Greenock, Scotland, during a gale, and collided with 
the BRITISH LIGHT. 

The 7,782-ton Greek steamer IRA and the 8,768-ton 
Uruguayan motorship TACUARI collided at Haifa in 
stormy conditions on the 29th. 

Two persons drowned and four were rescued when 
the 61-ft schooner SADIE AND EDGAR struck a sand- 
bar and broke up off Atlantic City, N.J. The tanker 
PROVIDENCE GETTY spotted the four in an 11-ft 
skiff and rescued them. 


MOOTH LOG, FEBRUARY 1974--The cyclone paths 
across the North Atlantic were more widely dis- 
tributed this month than normally. The major tracks 
out of North America were reversed. The primary 
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track was more easterly across the central United 
States, and the secondary track was up the St, Lawrence 
River valley. As the centers crossed the East Coast, 
they retained the more easterly direction; there- 
fore, the average track was further southin the central 
Atlantic and closer to the United Kingdom, rather than 
Iceland, as it neared the European area. There was 
the normal number of cyciones in the Mediterranean 
Sea area, but none were severe. 

The 30-day mean pressure pattern was near normal, 
at least in configuration. The Icelandic Low was 
about 400 mi due east of its 1004.3-mb climatic posi- 
tion, near 60°N, 28°W, at 993 mb. The Azores High 
was normally located, but about 4 mb higher than the 
usual 1020.6 mb, at 1025. The pressure over the 
central eastern United States was slightly below 
normal. 

Compared to last month, the anomalies were small. 
There were several significant ones, though. There 
was a minus 12-mb center near 60°N, 20°W, that 
reflected the eastern displacement of the Icelandic 
Low. Another minus 9-mb subcenter was off Labra- 
dor, near 44°N, 50°W, with an anomaly trough that 
overlay a pressure trough over Newfoundland and off 
the U. S, east coast. A minus 7-mb anomaly, near 
Sardinia, reflected the cyclones that passed over the 
Mediterranean Sea. The higher pressure over the 
midcentral North Atlantic resulted in a large positive 
5-mb anomaly in that area. 

There were no tropical cyclones this month, and 
none were expected. gs 
The first storm of the month was born on the 1st over 
the Oklahoma Panhandle. It was fairly weak and dif- 
fuse until it crossed the coast near Cape Charles 
early on the 3d. Late on the 4th, the storm center 
turned northeastward, and, by 1200 on the 5th, 
was 976 mb, near 42°N, 62°W. The winds were 
blowing now. Two crewmen of the 18,669-ton tanker 
MOBIL FUEL were washed overboard and feared lost, 
200 mi east of Cape Henry, in 35-ft seas and a heavy 
snowstorm. A Coast Guard airplane and a Navy 
helicopter searched for the seamen to no avail. 

Winds of 45 kt were reported all around the storm 
by the BEL-HUDSON, HATTINGEN, MARGARET 
LYKES, and the MARIE L, BOLTEN. The highest 
seas were 16 ft, and swells, 33 ft. Just off Cape 
Breton Island, the LOUIS S, ST. LAURENT was beaten 
by 55-kt storm winds. Twelve hours later, the BOLE- 
SLAW SMIALY, 500 mi south-southeast of the center, 
was bounced by 50-kt winds, and the CARMEN, 320 
mi south-southeast of the center, was headed into a 
55-kt mauling. Gale-force winds stretched from the 
New Jersey coast to 40°W. 

At 1200 on the 6th, the 976-mb storm was near St. 
Mary's Bay. This was a bad day on the western 
North Atlantic. The EXPORT LEADER felt the wrath 
of 70-kt winds and 30-ft.seas near 38.7°N, 53°W. 
The BEL-HUDSON was struggling to stay afloat in 
50-kt winds and 65-ft swells at 37.7°N, 53°W. The 
LASH TURKIYE, at 39°N, 59.6°W, was pounded by 
50-kt gales, 30-ft seas, and 50-ft swells. The 
AMERICAN ARCHER (42°N, 60°W) and the LAKE 
EYRE (42°N, 57°W) both had 60-kt winds and 42-ft 
swells, The ELIZABETHPORT, MARIE L, BOLTEN, 
and the VC 8062 were still being hounded by 50-kt 
winds. Seas to 33 ft were common, The LAKE 


EYRE continued slowly westward into 55-kt, west- 
northwesterly winds, driving 40-ft seas and swells. 
The 9,085-ton DESPINA, Hamburg for Wilmington, 
N.C., arrived at Wilmington on the 6th with heavy 
weather damage. The Canadian 3,610-ton PRINDOC, 
Quebec for Santa Maria, returned when about 250 mi 
off Halifax, due to suspected heavy weather damage, 
On the 7th, the SIR HUMPHREY GILBERT was off 
Notre Dame Bay, fighting 50-kt winds. The EXPORT 
LEADER reported 75-kt winds at 0600 on the 7th, 
near 38,.2°N, 53.6°W. The BEL-HUDSON still was 
looking at 65-ft swells. 

About this time, a new LOW formed at the occlu- 
sion and moved eastward, The original LOW dissi- 
pated at 0600 on the 8th. While this was occurring, 
the highest winds reported were 45 kt. At 1200 on 
the 8th, the new 968-mb LOW was near 57.5°N, 
18.5°W. Ocean Station Vessel "I" was hammered by 
50-kt winds and 26-ft seas, as the center passed about 
100 mi to the south. The speed of the LOW had 
slowed, and, 24 hr later, "I" was still receiving 40-kt 
gales. On the 10th, the LOW passed over the southern 
part of Sweden into the continent, 


Back to the storm cauldron in the Midwest, on the 
6th, a 1006-mb LOW bubbled over the southwest cor- 
ner of Missouri. As the LOW neared the Appalachian 
Mountains, the center split, and a new LOW magically 
appeared near Long Island at 1200 on the 7th. Twelve 
hours later, it was stirring up 40-kt gales off the 
coast. 

By 1200 on the 8th, the 988-mb center was near 
43°N, 52°W, and the DART AMERICA was riding 50-kt 
winds and 23-ft swells. Gale-force winds continued 
to blow in the southern quadrant. At 1200 on the 9th, 
the 960-mb LOW was at 48°N, 31°W, and the HAT- 
TINGEN was overtaken by 60-kt winds, 

The 956-mb storm center passed almost directly 
over Ocean Station Vessel "J."" At 1200 on the 10th, 
the MANCHESTER ZEAL was hit by 50-kt gales. 
Ocean Station Vessel "I" was riding out 45-kt northerly 
winds, with 26-ft swells out of the northwest, as the 
LOW passed southeast of her position, The AMERICAN 
ACE, southwest of the center near 50,.6°N, 27.5°W, 
had 60-kt winds and swells of 65 ft to match, 

On the 11th, the LOW turned northward and, on the 
12th, eastward, as the next LOW following behind 
sped south and then east of this one. The westerly 
movement brought 35- and 45-kt winds to the north 
coast of Iceland. On the 13th, she faded back into the 
witches' brew, 


This was a product of the Hatteras storm factory. A 
wave formed on a front on the 8th, as it moved over 
the warm water of the Gulf Stream, It developed very 
rapidly, deepening from 1003 mb to 982 mb in 12 hr. 
The BEI-HUDSON was moving from one storm into 
another on her southeasterly track. By 1200 on the 
9th, she had only managed to arrive at 37°N, 67°W, 
while still having 50-kt winds and 54-ft swells from 
250°. The LOW was now under the zonal upper-air 
flow and racing eastward. The FROSTFJORD was 
near 39°N, 44°W, and was treated to 55-kt winds as 
the LOW passed about 180 mi tothe north, At 1200 
on the 10th, the FROSTFJORD still was battling 55-kt 
winds and keeping her wave heights a secret. The 
ERLANGEN was headed eastward at 25-kt, and the 








LOW passed tothe north, almost asif she was standing 
still, and left behind memories of 60-kt winds, 
The ALMERIA LYKES, at 42.8°N, 26.3°W, was 
pounded by 75-kt winds. The SEALAND VENTURE 
measured 68-kt winds and 32-ft swells. The KING 
ALFRED, 500 mi to the south, suffered 50-kt 
gales. The highest seas reported were now 30 ft. As 
the LOW approached the Irish Sea, the Brest Penin- 
sula was pounded by 40-kt winds. The AMBOISE, off 
the Portuguese coast, found 50-kt gales along the 
front. The BELVAL also found 50-kt gales at 1200 on 


the 11th, The HOEGH MALLARD, at 43.5°N, 
19.1°W, measured 65-kt winds, with no report 
of seas. The 20,187-ton Danish containership 


FALSTRIA lost her rudder about 40 mi south of Cork, 
while on her way from Hamburg to Vancouver. The 
Panamanian freighter LUTRIA was abandoned by 
its 28 crewmen near the Scilly Isles. The crew 
was rescued from lifeboats by Royal Navy helicopters. 

The LOW continued its race across Scotland, but 
suddenly halted for an18-hr rest off Vestfjorden, Nor- 
way, before moving on over Spitsbergen, to be lost 
over the Arctic Ocean. 


As the last two LOWs moved northeastward over the 
eastern part of the ocean, an east-west trough line 
developed, stretching across Goose Bay toward Hud- 
son Bay. A LOW developed northeast of St. John's at 
0000 on the 10th and moved over Goose Bay by 1200. 
The MONT LOUIS, at the tip of the Gaspe Peninsula, 
reported 45-kt winds, and the HARENGUS, further up 
the St. Lawrence River, reported 40-kt blowing across 
the river. For the next 12 hr, the LOW was almost 
stationary, but the CRYOS was plotted on the chart 
just south of the Newfoundland coast with 70-kt winds. 
The air temperature was 16°F. At 1200 on the 11th, 
as the LOW moved eastward, the AMERICAN ACE, 
at 49°N, 40°W, was hit by 50-kt winds, 30-ft séas, 
and 33-ft swells. 

It was on the 12th that one of the previous LOWs 
turned westward, and this was the demise of this LOW, 
as it was absorbed by the larger circulation. 


This was another case of cyclogenesis over the Gulf 
Stream off Cape Hatteras, on the 11th. As usual in 
these cases, the LOW developed rapidly, and, by 1200 
on the 12th, was 987 mb, near 38°N, 59°W. Gale- 
force winds were blowing in the south and west quad- 
rants. Late on the 12th or early on the 13th, the LOW 
split into two centers, and the northeasterly one 
became the dominant storm, The KING ALFRED re- 
ported heavy rain with 45-kt winds, Later in the day, 
on the 13th, the 967-mb storm was really winding up. 
The C,P, DISCOVERER was within 60 mi of the center, 
reporting 40-kt winds. To the south, the PANDO 
GULF found the same speed. In the warm sector 
southeast of the center, the LEONID KRASIN had 45-kt 
gales. About 600 mi southwest of the center, the 
KING ALFRED was still involved with 50-kt storm 
winds. The 4,311-ton Greek motorvessel MARGE- 
TINA was disabled due to fuel contamination caused 
by violent weather approximately 800 mi east of 
Bermuda on the 13th. 

The midnight observations only had one 40-kt wind 
report, and there were no reports within 450 mi of 
the center. At 1200 on the 14th, the 958-mb LOW 
was at 52°N, 25°W. The AMERICAN LEGEND and 
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NORBROTT were both pounded by 55-kt winds. The 
LUISE LEONHARDT, 500 mi due south, near 48°N, 
24°W, was mauled by 60-kt winds and 33-ft seas. To 
the southwest of the center, the LEONID KRASIN was 
still involved with 55-kt winds and 36-ft seas. Between 
these two, the AMERICAN LEGEND found 50-kt gales, 
Many ships were reporting 35- to 45-kt gales all 
around the storm. 

During the night, the winds reported were not as 
high--50 kt--but the seas and swells increased. Ocean 
Station Vessel "K"' was tossed by 52-ft seas, the LE 
BASQUE by 46-ft seas, and the FORT CREVE COEUR 
by 33-ft swells. 

Later in the day, at 1200 on the 15th, the reports 
picked up again. The LE BASQUE was still battling 
50-kt winds. The ATLANTIC CHAMPAGNE found the 
60-kt isotach, combined with the 39-ft isoline. Two 
newcomers to the high wind and sea fracas were the 
FRANKFURT and the NOVELIST, which weighed in at 
55 kt. The storm passed over Ireland and England on 
the 16th and was losing some of its muscle. Gale 
winds were still plentiful off the Portuguese, French, 
and Irish coasts. Once on the downhill path, though, 
it rapidly became a has-been, 


While the previous storm was delivering its last punches 
to shipping in the northeast Atlantic, this one was just 
forming. There were three large LOWs and two 
large HIGHs already churning the North Atlantic, and 
there hardly seemed room and energy for another. 
One of the other LOWs was located over Cape Chidley, 
with a front that curved to near Cape Hatteras. As 
usual, a 1010-mb wave formed on the front near 35°N, 
70°W. It moved northeastward and, within 12 hr, was 
producing gale-force winds, 

By 12000n the 16th, it was near 44°N, 46°W. The 
CRYOS, south of Newfoundland, reported 60-kt winds, 
and the SHEAF CREST, southwest of the LOW center, 
near 39.5°N, 51°W, was battered by 50-kt winds, 
seas over 33 ft, and swells of 20 ft. The LENINSKIE 
GORY, at frontal passage, had 50-kt gales and 25-ft 
seas and swells. 

The storm was now moving northward and, on the 
17th, absorbed the remains of the LOW that was over 
Cape Chidley. Although the gradient was very tight, 
50-kt winds were the maximum reported, and the 
honor went to ATLANTIC CAUSEWAY. On the 18th, 
the storm battered the southeast coast of Greenland, 
which spelled its demise on the rugged coast and ice- 
covered interior, 


The origin of this storm was over Texas, late on the 
14th. It moved eastward across the southern Gulf 
States. As it approached Cape Hatteras early on the 
17th, it deepened rapidly to 990 mb. The USCGC 
TANEY, at 87.7°N, 72.5°W, measured a blasting 
70-kt wind at 0900. Three hours later, the BOSTON, 
at 36.7°N, 71.6°W, estimated 63-kt winds, On the 
other side of the LOW, near 37°N, 67°W, the EX- 
PORT PATRIOT battled 50-kt winds, At 0000 on the 
18th, the 960-mb LOW was at 41°N, 65.5°W. The 
DEFIANCE, not far away at 40,2°N, 63.4°W, fought 
75-kt winds and 41-ft seas. 

As the LOW moved northeastward, it started to 
weaken, and, after the 18th, only gale-force winds 
were reported. A secondary LOW developed in the 
Southern part of the trough, near 36°N, On the 2ist, 
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the LOW passed over Iceland and northeastward over 
the Norwegian Sea on the 22d, 


This storm goes back to the 17th and 18th, where it 
generated out of a generally diffuse weather pattern 
over the Great Plains. A dumbbell-shaped double 
high-pressure system had to move before the LOW 
could follow. Bythe 19th, the main portion of the HIGH 
had moved eastward, and the 989-mb LOW started its 
move toward the northeast. Early on the 20th, while 
the LOW was still over Ohio, gale-force winds were 
blowing off the East Coast. Off Cape Hatteras, a ship 
reported 45-kt winds just ahead of the front. Gale 
winds now extended north to Nova Scotia. 

At 0000 on the 21st, the 984-mb LOW was near 
Prince Edward Island. The SIR HUMPHREY GIL- 
BERT, at 45°N, 58°W, was ravaged by 70-kt hurri- 
cane-force winds. The HAHNENTOR, further south, 
was washed by rainshowers driven by 45-kt gales, 
Neither reported sea conditions. Later on the 21st, 
a LOW developed south of the main center, and 
the CRYOS was hammered by 60-kt winds near 46.5°N, 
57°W. The drilling rig VGBZ had 50-kt winds, as did 
the GOIB at 40°N, 60°W. Twenty-five foot waves were 
the highest reported. The winds were still roaring at 
0000 on the 22d, when the CRYOS came in with devas- 
tating winds of 90 kt, near 46°N, 57.5°W, Further 
south, the HAHNENTOR, at 39.5°N, 55.5°W, almost 
matched that with‘an 80-kt report. The double center 
was still present, but, by 1200 on the 22d, the main 
center had again taken over the center ring at984 mb. 
With this relaxation of the gradient, the CRYOS re- 
ported a paltry 40-kt gale. The LOW moved north- 
ward across Ocean Station Vessel '"'B,"" headed into 
the Labrador Sea and self-destruction, 


Casualties--This was not a particularly good monthon 
the Atlantic or in the Mediterranean Sea. The 963-ton 
Liberian FRANCINA caught fire in rough seas, was 
abandoned, and drifted aground near Cala Morell, 
Spain, on the 3d, The British trawler GAUL disap- 
peared (last position 72.2°N, 24.8°E) and is missing 
during reportedly heavy weather in the area. The 
Danish 1,400-ton TUDOR PRINCE grounded on rocks 
while entering Valletta Harbor (Malta) during heavy 
weather on the 17th. The 10,006-ton Greek freighter 
AMETHYST was forced aground by rough weather off 
the mouth of the Douro River, Portugal, while waiting 
to enter the harbor. The KEYTRADER, 11,476 tons, 
was refloated in the Mississippi River and towed to a 
safe berth (Smooth Log, January 1974). The 20,500- 
ton DOCTOR LYKES regrounded in the southwest 
pass of the Mississippi River and was fogbound on 
the 7th. On the 17th, a LOW was located over Tunisia, 
and land station measure ments did not indicate what was 
going on over the Tyrrhenian Sea off the Kalian west 
coast. The 497-ton Italian-registered OMEGA sank 
in the stormy sea after hitting a rock. Seven crew- 
men were lost. The captain swam for 12 hr before 
reaching Sardinia's coast. (HURRAH!) The ELWOOD 
MEAD was freed from the reef in the English Channel 
after running aground on Christmas Day. She weathered 
some severe gales while stuck fast. The Liberian 
bulk carrier KONKAR RESOLUTE (25,139 tons) and 
the 13,737-ton tanker SOPHIA TRANSOCEANIC col- 
lided in dense fog off the Hook of Holland, The 
Cypriot 2,013-ton SANTA EIRINI became disabled 
with machinery trouble in heavy weather at 36,3°N, 
20°E, on the 19th. The vessel was towed to port, 
The 2,428-ton Greek FAY II ran aground near Ben- 
ghazi on the 24th in heavy weather. She was abandoned 
by the crew, 


Smooth Log, North Pacific Weather 
January and February 1974 


MOOTH LOG, JANUARY 1974--The number of cy- 

clones this month was above normal, and the 
paths their centers traced were confused. The best 
that can be said of their comparison with climatology 
is that the general direction of travel was from west 
to east. Many did not hold to that rule, either, as 
they curved northward, northwest, and circled. Also, 
the concentration of tracks was much further south, 
especially in midocean, 

A look at the 30-day anomaly sea-level pressure 
chart in comparison with the climatic mean would 
immediately indicate that the cyclone tracks would 
not be normal, Since weather is a global func- 
tion and continuous, one could not expect that the North 
Pacific would be normal when the North Atlantic was so 
abnormal, The 1000.4-mb Aleutian Low is normally 
Low was 992 mb and centered near 44°N, 168°E, The 
high-pressure ridge extending seaward from both 
coasts was near normal, but the High over central 
Asia was about 8 mb above normal, 

There were two major negative anomaly centers-- 
a minus 12 mb near 40°N, 170°E, anda minus 10 mb 
near 38°N, 163°W. There were three positive anom- 
aly centers that directly affected the weather of the 


North Pacific. They were a plus 4 mb in the Gulf of 
Alaska near 50°N, 145°W, a plus 12 mb over eastern 
Alaska, and a plus 19 mb north of the Kamchatka 
Peninsula, 

There was one tropical cyclone this month in the 
western North Pacific--tropical storm Wanda. As 
last year, the first tropical cyclone started with a 
"W,"' with 1973 producing exactly the same number 
of cyclones as the list of names, 


This LOW formed on the back side of another LOW on 
the 1st, near 32°N, 176°W. Under the influence of 
the upper-air trough, it raced eastward, On the 2d, 
the ELLEN BAKKE and FEDERAL NAGARA, south- 
west of the center, found 40-kt gales. By midday, the 
LOW had turned northward, and, at 0600 on the 3d, 
was near 41,5°N, 164.5°W. The ZIM NEW YORK 
was near 40,4°N, 158.4°W, at that time, and was 
mauled by 85-kt winds and 26-ft seas, At 0000 on the 
4th, the 992-mb LOW was near 48°N, 165°W. The 
HOZAN MARU, at 52°N, 160.5°W, was hit by 45-kt 
southeasterly winds, with 23-ft seas and 28-ft swells. 
By 1200, the LOW had been absorbed into the circula- 
tion of a LOW centered over the Bering Sea, 





The pressure pattern over the North Pacific during 
this week of the month was very diffuse, with many 
small and weak circulation systems, A new 1002-mb 
cyclonic circulation developed on the 4th and consoli- 
dated some of the confusion. The wave moved rapidly 
east-northeastward with light winds. As it deepened 
and the radius of circulation increased, so did the 
winds. By 1200 onthe 5th, there were three reports 
of 40-kt gales west and south of the center. They 
were from the DAIAN MARU, WYOMING, and the 
JFZG. At 1800, the GRAND HOLLY reported a 
roaring 60-kt wind, east of the LOW at 34°N, 165°W. 
Six hours later, there were gale-force or greater 
reports in all directions from the center, The 
DAIAN MARU was now being buffeted by 50-kt 
winds with 33-ft seas and swells. The ANDES MARU, 
NORWAY MARU, and the WINDFORD all found 45-kt 
gales in various quadrants around the storm, with 
seas averaging 25 ft. 

At 1200 on the 6th, the ANDES MARU, at 37°N, 
172°W, about 160 mi due west of center (37°N, 169° W), 
fought 50-kt winds, as did the WYOMING, which also 
reported 36-ft seas. At 0000 on the 7th, the KAKO 
MARU, near 31°N, 167°W, was headed into 60-kt 
winds, 26-ft seas, and 30-ft swells. The USNS 
FURMAN, due west at 31°N, 173°W, fought 50-kt 
winds, 20-ft seas, and 36-ft swells. The JOHAN U, 
was not to be outdone, when she reported 50-kt winds, 
33-ft seas, and 39-ft swells at 1200. Waves up to 18 
ft high crashed against Oahu's north shore, On the 
6th and 7th, there were at least four other ships that 
reported winds of 60 kt or higher and/or waves over 
30 ft. Some reported more than one observation. 
They were the BRYNJE (60 kt and 32 ft), GRAND 
HOLLY (60 kt and 32 ft), SEALAND GALLOWAY (49 
ft), and the WORLD PELAGIC (65 kt and 42 ft). 

The 976-mb LOW turned northward on the 8th and 
then northwestward on the 9th. Cyclonic circulations 
were forming and moving around the southern peri- 
phery of the LOW. This generally weakened the 
gradient,and fewer high winds were reported. 

One of these was to become a fairly strong storm 
itself. The LOW moved over the Aleutian Islands and 
entered the Bering Sea, where it disintegrated. Mean- 
while, back on the 7th, the new LOW formed at the 
point of occlusion of a frontal system and moved out of 
the circulation of another major LOW. It tracked 
eastward until, on the 9th, it was near 33°N, 161°W, 
and producing 40-kt winds. On the 10th, the MOBIL 
ACME encountered 50-kt winds, and the WORLD 
PELAGIC, 55-kt winds and 30-ft swells. On the 11th, 
the storm reached its lowest pressure of 970 mb, and 
the WORLD PELAGIC, near 44,2°N, 145.5°W, con- 
tinued to be ravaged by 60-kt winds and 32-ft swells. 
It, too, turned northward and then westward, to be 
replaced by another system on the 12th. 


At 0851 January 10, a 7.5-magnitude earthquake 
occurred near 14°S, 167°E, This was in the New 
Hebrides Islands in the South Pacific Ocean, about 
1,400 minortheast of Brisbane, Australia. It was the 
second major quake in the area in 2 weeks. No 
reports of tsunamis or seismic waves were found, 


On the 12th, there were two major cyclonic circula- 
tions, plus tropical storm Wanda, over the North 
Pacific. South of the col area, between the two extra- 
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tropical storms, this LOW was born, at the low 
pressure of 985 mb. 

It almost immediately took over the circulation of 
the eastern cyclone, At 0000 on the 13th, the 972-mb 
LOW was at 40°N, 156°W, and the KBAJ reported 
45-kt gales southwest of the center. In the next 24 hr, 
the LOW made a loop in the area of 40°N, 155°W, 
The RHETORIC was south of the center and was hit by 
50-kt winds. There were also reports of seas up to 
20 ft and one report of swells up to 33 ft. The MONT- 
IRON, at 0600 on the 14th, near 33.3°N, 153.9°W, 
measured 60-kt winds and 30-ft waves. 

The strongest winds developed by this storm oc- 
curred on the 15th. At 0000, the VANESSA, at 40°N, 
139°W, and the CHEVRON CALIFORNIA, far to the 
southwest at 27°N, 146°W, had roaring 55-kt winds, 
Ocean Station Vessel '"'N" was rocked by 50-kt winds 
and washed down by heavy rain as the front passed. 
At 0600, the HAWAIIAN CITIZEN bucked 65-kt winds, 
and, at.1200, they were still 60 kt, 180 to 240 mi 
south of the LOW. Winds along the West Coast 
were fairly strong. NNCR reported 55-kt winds at the 
mouth of the Columbia River. To the south, off Cape 
Mendocino, a ship reported 40-kt gales, and there 
were two reports off Vancouver Island, Heavy rains 
were falling all along the West Coast, and flood warnings 
were posted in California and Oregon. 

Other LOWs were forming on the edge of this LOW. 
A small LOW persisted over the Strait of Juan de 
Fuca for several days, and, on the 15th, another 
formed in the Gulf of Alaska. On the 16th, the original 
LOW was approaching the coast of Washington State. 
NNCR reported 55- to 40-kt winds and storm warnings 
for 60 kt were posted along the northern part of the 
U.S. coast. Gale winds stretched from the coast half- 
way to Hawaii. The LOW rapidly weakened as it ap- 
proached land, and, by late on the 16th, the major 
circulation was the LOW in the Gulf of Alaska, which 
had remained quasi-stationary. 


As the previous LOW moved eastward, a LOW which 
had moved eastward to 170°E turned northward and 
then westward, leaving a large area of weak pressure 
gradient in midocean. A ridge of high pressure was 
pushing down from the north and spreading westward. 
This helped develop a circulation, and, at 1200 on the 
15th, a 997-mb closed LOW was analyzed near 35°N, 
175°W. It quickly intensified and, at 0000 on the 16th, 
the DELWIND was suddenly fighting 40-kt gales. By 
0000 on the 17th, the 976-mb LOW was at 37°N, 
157.5°W, and the JGIR, about 400 mi to the southwest, 
found 50-kt winds. 

The LOW was racing for the U.S. west coast. 
The REINHART LORENZ RUSS was blown by 45-kt 
gales, Many other ships had 35- to 40-kt gales, south 
and southwest of the center. As the LOW approached 
the coastline on the 18th, it turned and paralleled the 
coast, thus avoiding oblivion over the coastal moun- 
tains. At 1800, the GALVESTON found 55-kt storm 
winds at 53.2°N, 135.3°W. To the south along the 
Oregon coast, the SANTA MARIA was hit by the 
50-kt storm, At 0000 on the 19th, its pressure 
was 966 mb, and, a few hours later, it had absorbed 
the stationary LOW that had waited in the Gulf of 
Alaska. At 1200, the PHILIPPINE MAIL, at 54°N, 
154°W, was tossed by 55-kt winds and 18-ft seas and 
swells, The GALVESTON probably wished she were 
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back on the Gulf Coast as she was hit by 45-kt gales, 
snow, and 20-ft swells. This LOW now stalled in the 
Gulf of Alaska and was dissipating rapidly, finally 
disappearing on the 20th, 

These storms caused millions of dollars damage in 
the five Pacific Northwest States. The death toll stood 
at 14, Mudslides, washout, and flooding took lives 
and closed major highways and railroad lines. 


A large, weak, flat LOW was over the Sea of Okhotsk 
on the 16th, At 1200, a 995-mb center formed just 
north of Hokkaido, It tracked eastward until the 18th, 
when it stalled over the Kuroshio Current and deepened, 
The circulation widened considerably, occupying the 
western half of the ocean, and subsidiary LOWs were 
forming to the south and moving around the eastern 
side. The LOTUS found 40-kt winds very near the 
center, On the 19th, the ARCTIC TOKYO measured 
48-kt winds north of the center, and the MARGARET 
CORD battled 45-kt galesas far away as just off Tokyo 
Bay. 

On the 20th and 21st, the strongest wind band was 
well south of the center (mean of 40°N), between 25° 
and 30°N. The LONGVIEW VICTORY, 26,.2°N, 161°E, 
found 55-kt storm winds with 38-ft swells, and the 
TRANSCOLORADO, 26°N, 176°W, reported 50-kt 
twice, with seas up to 25 ft. Gale-force winds were 
blowing over a wide area south of the 971-mb center. 
The GEIKO MARU,-. near 32°N, 163°E, also had 50-kt 
winds, On the 22d, there were three distinct centers, 
with their circulation covering from the Bering Strait 
to below 25°N and the Gulf of AlasKa to Kamchatka 
Peninsula, The system was now in the degenerating 
stage, and, on the 23d, the parent LOW no longer was 
a circulation center. 


This was one of the few storms that tracked across 
the Pacific from shore to shore. The LOW formed 
near Tokyo on the 21st. By 1200 on the 22d, it was 
near 36°N, 150°E, at 978-mb pressure, The BEREZ- 
NIKI, 300 mi to the south, reported 50-kt winds. At 
0000 on the 23d, the LOW had two centers, but this 
did not slacken the wind speed. Two ships within a 
few miles of each other both were battered by 60-kt 
winds. They were the SACRAMENTO MARU and the 
TOYOTA MARU No, 2. They reported 8- to 12-ft 
seas and 20- to 26-ft swells. Twelve hours later, the 
JGIR had 45-kt winds. The 60-kt wind band was still 
present, even though no ship reported that high a 
speed, as, at 0000 on the 24th, the LJUBIJA was un- 
lucky enough to find it. 

The LOW was moving northeastward and competing 
with a large LOW to the west for its area of influence. 
At 0600 on the 26th, the LOW crossed the Aleutian 
Islands. It was now very weak and part of a trough 
out of the western LOW, On the 27th, it moved across 
the Gulf of Alaska and onto the continent, where it 
could be traced to the Labrador Sea on the 31st. 


This storm formed on the same day as the last one, 
except further west over Manchuria. It started at 
1017 mb and was 992 mb by the time it crossed Japan, 
although still not much of a storm. At 1200 on the 
24th, it was at 45°N, 151°E, where it stalled for 24 
hr. During that time, the pressure decreased to 972 
mb and the circulation occupied the western half of the 
ocean, At 0000 on the 25th, there was a report of 


70-kt hurricane-force winds and two 50-kt storm wind 
reports, Because the isobars were so closely packed 
on the analysis, the identity of the 70-kt and one 50-kt 
report could not be determined. They were both 
north-northeast of the LOW along the Kuril Islands. 
Southeast of the center, the PHILIPPINE MAIL was 
battered by 65-kt hurricane-force winds, near 37.7°N, 
145,2°E, at 0600. The seas were 25 ft, and the swells 
were 20 ft. The MORI MARU reported 50-kt winds 300 
mi south of the center near 40°N, 150°E. Gale-force 
winds were in all quadrants, At 1200, Ostrov Para- 
mushir measured 60-kt winds from the northeast. On 
the 26th, two ships reported 45-kt winds east of Hok- 
kaido, One was being battered by 21-ft seas and 41-ft 
swells, At 0000, the WOERMANN SASSANDRA was 
near 41,4°N, 146.2°E, and received a 55-kt batter- 
ing. 
The LOW drifted eastward and appeared to use up 
much of its energy. On the 28th, it started to move 
northward with a pressure of only 990 mb. The 
gradient had weakened to such an extent that not even 
gale-force winds were reported, Also, by this time, 
other LOWs had formed and were absorbing the system. 
The gradient to the north of this and another LOW, 
over the Bering Sea, were still tight as they pressed 
against a 1057-mb HIGH west of the Bering Strait. A 
Japanese ship reported violent 60-kt winds near 53.5°N, 
179.5°E, The storm was now moving westward across 
the Kuril Islands and again in the Sea of Okhotsk, where 
it was lost on the 30th, 


For the third year in the past four, the western 
North Pacific's first tropical cyclone formed in 
January. This year it was Wanda. Wanda was first 
detected on the 10th, some 350 mi east of Yap Island, 
She was already a tropical storm, generating 50-kt 
winds near her center, At 0300, the CLIFFORD 
MAERSK was at 13,.2°N, 130.7°E. She was fighting 
46-kt gales, with heavy rain and 23-ft seas, along 
with 32-ft swells. Gales extended out to nearly 
200 mi in all directions, and she was in the process 
of recurving. By the 11th, Wanda was heading 
east-northeastward, away from the Philippines. She 
was also starting to weaken. Winds fell below tropical 
storm strength by the 12th. The following day, the 
weak depression moved to the north of Saipan, 





Casualties--The first casualty for the month was a 
30-ft cabin cruiser which apparently dragged its an- 
chor in winds up to 48 kt and broke up in heavy surf. 
A 68-ft fishing vessel capsized off the Golden Gate 
Bridge on the 17th, in turbulent seas. The crew 
escaped. Massive icefloes from the Sea of Okhotsk 
trapped 11 ships off the north shore of Hokkaido on the 
13th. Most escaped through cracks and leads in the 
2- to 6-in-thick iceflows. 

The 75-ft shrimp trawler JOHN AND OLAF was 
located aground near Jute Bay, Alaska. There was no 
sign of the four crewmembers, The trawler had sent 
a May Day message on the 16th, saying the vessel was 
heavily iced and in danger of sinking. See page 170 
of the May 1974 issue for more information. The 
548-ton Korean HAE UN sank like a stone, with a 
cargo of stones, off Hakata, Japan, on the 14th, during 
high winds. Two crewmen were rescued, 14 bodies 
were recovered, and 4 are missing. 

The CUNARD CHAMPION, from New Orleans, was 








due Chiba and Kawasaki on the 23d, with heavy weather 
damage. The 16,005-ton Liberian bulk carrier 
BONANZA was at Kawasaki on the 30th with heavy 
weather damage. The American tanker HESSBUNKER 
(14,126 tons) arrived at Kobe on February 1 from St. 
Croix with number7 tank cracked due to heavy weather 
in the Pacific Ocean, 


MOOTH LOG, FEBRUARY 1974--The monthly cy- 

clone track chart was near normal, The number of 
cyclones may have been slightly below normal, but 
the difference was a traffic jam off the southeast coast 
of the Kamchatka Peninsula, The primary track ex- 
tended from central Japan tothe Gulf of Alaska. There 
were a few mavericks, but they were generally not 
significant. An additional discrepancy from normal 
was the lack of storm centers southof Portland, Oreg. 

The climatic mean sea-level pressure chart indi- 
cated a 1000.3-mb Low about 51°N, 172°E; a 1020.8- 
mb High near 31°N, 138°W; a ridge of high pressure 
extending out of the Siberian High across Okinawa, 
along approximately 25°N to near the Date Line; and 
a series of small Highs over the United States and 
Canada. On this month's mean-pressure chart, the 
Highs were normally located, but the one off the U.S. 
west coast was about 4 mb higher in pressure at 
1025 mb, as was the pressure over the western United 
States at 1023 mb. The Aleutian Low was split into 
two centers, one southeast of the Kamchatka Peninsula 
near 48°N, 160°E, at 1001 mb, and the other in the 
Gulf of Alaska near 57°N, 148°W, at 995 mb. 

The anomalies, of course, were associated with 
the departures from the climatological mean, both in 
location and value. The largest was a negative 16 mb 
in the northern part of the Gulf of Alaska. The Low 
center that was just off the Kamchatka Peninsula did 
not produce a large anomaly; in fact, its displacement 
produced a positive anomaly ridge out of Siberia, 
south into the Bering Sea. The central eastern half 
of the ocean--20°N to 40°N and 180° into the United 
States--was dominated by a large positive anomaly 
with three centers, two of 5 mb and the central one 
of 6 mb. 

There were no tropical cyclones in the North Pa- 
cific this month. None would be expected in the east, 
but there is an average of one tropical storm every 
4 yr in the west, and about one of these will reach 
typhoon intensity every 15 yr. 

During the first 10 days of the month, a large 
high-pressure area dominated the eastern North 
Pacific off the U.S. west coast. Only two relatively 
weak LOW centers penetrated the Gulf of Alaska, and 
one of these on the last day. The storms during the 
first part of the month were fewer than usual and weak 
except for the monster, which dominated the scene. 


This storm probably had its birth in January, as, at 
0000 on the ist, it was a 1012-mb wave near 31.5°N, 
148.5°E, It moved eastward and then northeastward 
until, at 0000 on the 3d, it was at 44°N, 178°E, at 
984 mb. The BEISHU MARU, near 40.9°N, 179.5°E, 
measured 52-kt winds. The AIDA, 12 hr later, esti- 
mated 50-kt winds and 23-ft seas and swells at 43.7°N, 
151.6°E. On the 4th, the MARITIME ACE measured 
46-kt winds west of the center, 

After passing across the Aleutians into the Bering 


Sea, the storm weakened and, on the 7th, was ab- 
sorbed into the circulation of a deeper system that 
was following. 


This LOW was not a viscous one, but deserves 
mentioning. It came alive on the 6th. A front was 
south and east of Japan, oriented more or less east- 
west. Small waves were forming and dissipating, but 
this one developed furthereast and continued strength- 
ening. At 1200, the SURUGA MARU caught 40-kt 
winds just a few miles south of the 999-mb center. 
Twelve hours later, the EISHO MARU was treated to 
heavy rain and 50-kt winds, as the front passed her 
position near 34°N, 159°E. Winds of 35- to 40-kt 
were now being reported 400 to 500 mi to the east and 
west of the center, 

The LOW had traveled to 42.5°N, 176.5°W, by 
midnight on the 7th. The RONA and another ship re- 
ported 50-kt northerly gales west of the center. The 
MANDARIN VENTURE, just east of the front, south 
of the center, also found 50-kt gales. The SANTA 
CATALINA MARU, at 39°N, 172°E, which was about 
400 mi behind the cold front, reported only 30-kt 
northerly winds, with 8-ft seas, but the swells were 
36 ft from 240°. On the 8th, the PAN ASIA measured 
50-kt winds southwest of the center near 39.7°N, 
175.9°E. The visibility was reduced to 600 ft. 

The storm now took a more northeasterly than 
northerly course, and, by 0000 on the 9th, overtook 
and absorbed another LOW which was over the Aleu- 
tians. The cyclonic circulation was now larger, but 
the winds were not as strong. The LOW tracked up 
the island chain and was over the Kenai Peninsula on 
the 10th. Gale winds were widespread over the Gulf 
of Alaska, but the highest plotted were two 40-kt re- 
ports. The LOW idled in the northern Gulf until the 
15th, when it again started moving eastward under 
upper-air influences, 


Monster of the Month--This most severe storm of the 
month developed in a low-pressure troughthat deep- 
ened as it moved across Japan onthe 7th. The LOW 
deepened very rapidly to 972 mb, near 39°N, 147°E, 
by 1200 on the 8th, The SITKA MARU, northeast of 
the center, ran into heavy rain and storm winds of 
60 kt. South of Shikoku, the CATHAY had only 40-kt 
winds, but waves from three directions. An unidenti- 
fiable ship reported 45 kt, southof Tokyo. The MONT- 
IRON measured 55-kt winds at 36.3°N, 150.5°E, with 
32-ft seas. Other ships were measuring or reporting 
45- to 50-kt winds. The MARCONA TRADER was 
riding out 41-ft swells in the vicinity of 36°N, 141°E, 
Twelve hours later, the winds were really roaring. 
Gale-force and higher winds extended out to 600 mi to 
the south and east, and over 400 mi to the northeast. 
The BRIS and SANDAR, both south of the LOW, were 
battered by 60-kt winds. The HONSHU MARU, about 
300 mi to the northeast, had heavy snow and 50-kt 
winds, The KIKUTAMA MARU, about 200 mi south of 
the center, had 50-kt winds and 31-ft seas. The 
PRESIDENT FILLMORE was bashed by 64-kt winds. 
At 1200 on the 9th, the LOW had a pressure of 
954 mb, near 42°N, 153°E. The HONGKONG MAIL 
was at 41.5°N, 147.3°E, and felt the wrath of the 
sea, with 70-kt winds, The SHOGEN MARU, at 
45°N, 163.5°E, found another 60-kt band of winds, 
and the KIKUTAMA MARU was still battling 50-kt 
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winds and 30-ft seas on her easterly course. The 
LOW was still deepening and spreading on the 10th, 
with its circulation pattern covering the area from 
Korea to 180°. The MARITIME ACE measured 
blasting 64-kt winds at 50°N, 156.9°E, at 0600, 
Earlier, she had reported 50-kt winds, 25-ft seas, 
and 28-ft swells, about 140 mi east of Ostrov 
Paramushir, which was reporting 70-kt winds. 
South of the 952-mb center, the SHINKYO MARU 
was being pushed along by 55-kt winds, driving 
38-ft seas and 25-ft swells. At 1200 onthe 10th, the 
LOW was turning northward, with Ostrov Para- 
mushir still suffering from a 65-kt blizzard. 

On the 11th, the LOW was moving slowly north- 
ward along the Kuril Islands. The pressure was slowly 
rising, so the gradient relaxed a little. Gale-force 
winds were plotted as far east as 170°W and south to 
30°N. The MOSKALVO, near Ostrov Urup, was 
blown by 50-kt winds. Minor LOWs were now forming 
on the periphery of the circulation, as the majorcenter 
wandered in the area off the southeast coast of Kam- 
chatka. Ostrov Simushir reported 60-kt winds. The 
report by the PENEZHINA, near 55°N, 154°E, in the 
Sea of Okhotsk, at 1200 on the 12th, was decoded to 
read a roaring 70 kt. Twelve hours later, the island 
of Simushir measured 50-kt winds. The LOW con- 
tinued filling and, at 0000 on the 14th, was 982-mb. 

The satellite LOWs continued to form and move 
around the edge. At 0000 on the 13th, one of the 
stronger ones formed near northern Honshu. Twenty- 
four hours later, it was at 40.5°N, 163°E. Gale-force 
winds were blowing around its southern quadrant. 
Forty-five-knot gales were reported by the KUROBE 
MARU and the NEW JERSEY MARU, south and south- 
west of the center. Twenty-four hours later, both 
were still being hit by 40- and 45-kt gales, as they 
approximately paralleled the storm's track. The 
PRESIDENT MADISON measured 50-kt winds at 1800 
on the 14th, near 32.8°N, 161.5°E, 

This was now becoming the dominant storm, as the 
old LOW filled. The pressure had dropped to 970 mb. 
On the i6th, this had become the main circulation 
across the Northern Pacific. At 0000, it was located 
at 47°N, 178°W, and moving very slowly toward the 
northeast. The AXEL U. had freezing 55-kt storm 
winds at 50.9°N, 178.8°W, at 0600. Although the 
winds in this storm did not get exceptionally high, 
they were widespread. The storm continued east- 
northeastward, withisolated maximum winds of 35 kt, 
into the Gulf of Alaska, where it filled on the 20th. 


This was the second most powerful storm over the 
North Pacific this month. It began late on the 15th, 
northeast of Tokyo. It developed slowly as it moved 
eastward, The first gale-force wind was 35 kt, re- 
ported at 0000 on the 17th by the REINHART LORENZ 
RUSS, near 34,.5°N, 160°E, about 100 mi south of the 
1006-mb center. 

Near -midocean on the 18th, the pressure had 
dropped to 985 mb. On the 19th, the PRESIDENT 
GRANT was hit by 40-kt gales, near 38,5°N, 162°W, 
about 250 mi south of the center. The LOW was 
racing toward the Gulf of Alaska and the semiperma- 
nent LOW that had established itself there. This 
reinforced the already present LOW. At 1200 on the 
20th, the ALASKAN MAIL (55°N, 149°W) and the 


SERGEY YESENIN (51.5°N, 160°W) both reported 
45-kt gales. On that chart, a small LOW developed 
at the occlusion and raced toward the center, again 
increasing the gradient and circulation. A station on 
Queen Charlotte Island measured 60-kt winds. The 
ARCO PRUDHOE BAY, at 59°N, 151.7°W, found 
howling 55-kt winds. Winds of 35 to 45 kt were wide- 
spread. Ocean Station Vessel 'P" measured 40-kt 
winds and 25-ft seas. Twelve hours later, she still 
had the same winds and seas, with added 30-ft swells. 
Kodiak, Alaska, suffered its highest wind of the month 
of 48 kt, with a maximum gust of 55 kt. The NEVADA 
STANDARD ran into 60-kt winds at 0300 on the 21st, 
at 53.1°N, 133.6°W, with 32-ft swells, 

On the 22d, the LOW was filling and weakening, 
and, on the 23d, another LOW came in from the south- 
west to intensify the system again. 


A frontal wave was the mother of this storm. It started 
south of Tokyo on the 17th. It moved mostly east- 
ward, and, on the 18th, the CHICAGO MARU had 45-kt 
gales at 34°N, 157°E, just before the 992-mb LOW 
passed to the north. On the 19th, a ship radioed a 
50-kt gale report, while 120 mi east of the center, 

On the 20th at 0600, the ASIA BRIGHTNESS was 
engulfed with 65-kt winds and 39-ft swells at 43.2°N, 
165°E. On the 21st, the center turned southeastward 
as it moved around the outskirts of the Alaskan Low. 
Late on the 22d, there was an almost explosive filling, 
and the very weak LOW raced around the edge of the 
LOW in the Gulf of Alaska. It moved ashore on the 
24th, 


There was evidence of a Tehuantepecer on the 25th 
and 26th. A cold front moved southward across the 
Gulf of Mexico on the 24th and 25th, as a cold HIGH 
pushed southward into Texas. The first report of 45 
kt was at 1800 on the 25th, by the AMERICAN LYNX, 
at 14.8°N, 96.2°W. As she proceeded southeastward, 
paralleling the coast, the winds were directly out of 
the north, at 0000 on the 26th, near 13.9°N, 94.4°W. 
At 1200, the PRESIDENT PIERCE measured 60-kt 
winds and 18-ft seas out of the north, not far away, 
near 13.2°N, 95°W. Later in the day, at 1800 on the 
26th and 0000 on the 27th, the EXPORT COMMERCE, 
in the vicinity of 10°N, 97°W, found 45-kt winds from 
the northeast, with seas of 25 ft on the first report 
and 16-ft seas with 20-ft swells on the second report. 


A strong earthquake rocked the Aleutian Islands on the 
5th. It registered 6.3 on the Richter scale, and its 
epicenter was about 70 mi east of Unalaska. - On the 
11th, the SUMMIT reported that the volcano on Akutan 
Island was in a state of eruption, Volcanic ash and 
debris were spewing several hundreds of feet into the 
air, and molten lava was flowing down the side. The 
volcano is located about 45 mi northwest of where the 
earthquake was recorded. 


Casualties--The American CANADA BEAR (8,739 
tons), for Tacoma, returned to Brisbane on the 7th 
with heavy weather damage. Five containers were 
lost overboard, and 12 sustained damage. A Republic 
of Korea Navy tugboat carrying 316 men capsized and 
sank in rough seas off South Korea's southern coast 
on the 22d, It was reported that 157 men were rescued. 
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Table 8 
U.S. Ocean Station Vessel Climatological Data, 
North Atlantic 


Ocean Weather Station ‘BRAVO’ 56°30’N 51°00’W January and February, 1974 
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713 20 +0 20 +0 +0 +0 +0 +0 +0 >13 1) 20 +0 +0 20 +0 +0 +0 +0) 
INDL a a? | +0 20 +9 a) 20 4.9 IND +0 9 1.4 1.8 1.4 +0 +0 +0 5.4) 
TOTAL, | 46 4) 1706 32.0 44.3 166 20 20 100.9 TOTAL 8.1 2667 1762 2341 130) 1169 +0 5 100.0) 
NUMBER MAX WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT IND= INDETERMINATE 
OF OBS HGT PER DIR TYPE DA HR OF OBS HGT PER DIR TYPE DA HR 
246 be a o?o SFA 01 00 (DIR IN DEGREES) 221 10.5 12 ilo «(SEA 02 03 (DIR IN DEGREES) 
For each observation, the higher wave of the sea/swell group was select- 
ed for summarization if heights were ” the wave with the longer 
*ALSO OCCURRED ON PREVIOUS OBSERVATIONS period was selected if periods were also equal, the sea wave was used. 
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Table 9 
CLIMATOLOGICAL DATA 


Ocean Weather Station ‘HOTEL’ 38°00’N 71°00’W 


January and February, 1974 










































































G ~— - - MEANS AND EXTREMES 
| 
a __DRY BULB TEMP (°C) Rg . _DEW-POINT TEMP (°C) : SEA TEMP (°C _| AIR-SEA TEMP DIFFERENCE (°C 
jaa DA HE MEAN DA HR | MIN DA HR MEAN MAX DA HR | MIN DA HR MEAN MAX DA HR | MIN DA HR MEAN MAX DA HR 
| 2 13 14.3 27 12 |- 3.7 14 09 10.0 16.4 27 09 | #13 06 19.9 24,7 21 21 W15.9 1* 18 = 566 3.4 11 18 
| ae 205 15 19.8 18 - 5.7 10 12 4.9 17.4 23 00 o. 13 0 17.8 23.9 10 90 jo17.8 os - 46 2.7 230 
- — MEANS AND EXTREMES PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS) —, DAYS WITH SPECIFIED WEATHER 
PRESSURE (MB) TOTAL CLOUD LOW CLOUD | RAIN VsBY WIND (KTS ComP GOBS MK 
| 8 & 8& OF <1kx ‘ OB WITH OF 
MIN DA HE MAX DA HR 6-7 OBSC 0-2 6-7 OBSC PCPN DRZL SNOW TSTw ** 34248764 | DAYS PCPS OBS 
005.5 17 06 1034,8 #14 =. Fel 3769 320i 4249 | 2467 30.7 25.5 2202 } iv 19 2 0 ie 13.7 212 
97149 1 1029.7 28 00 | 1064 19.3 23,0 67.6 | 2959 15,7 25.6 29.1 | 16 16 ea 2 F 5 9.3 135 
** VV=90-93 AND/OR W=4 COMP OB DAYS=COMPLETE OB DAY 
Wind 
WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) FES WIND DIRECTIONS AND SPEEDS (% FREQUENCIES 
WIND SPEED (KNOTS) — P WIND SPEED (KNOTS) 
| 
Fas 4 11- 34 MEAN | : 4- 11 34 MEAN 
DIF <4 1¢ 21 47 >47| TOTAL | SPEED DIR <4 10 21 47 >47 | TOTAL SPEED 
N . 3.3 5.3 ce 0 21,0 17,1 N . 7 9 4.3 ie +0 li. 19,3 
NE ° 3.4 1249 1 +0 00} 17.3 14.7] NE 5 1.5 403 4 . 0 7,6 13.4 
E ° 2.0 2.6 1.4 20 oo] 6 15.5] E ° .7 2.0 1.3 ° 20 41 16.6 
SE . 9 1 9 s 20 3.4 SE | .¢ +0 20 7 7 +0 1.5 34.0 
s ° 20 2e2 2.5 23 0] 6.0 s ° 20 +? 5.7 “7 8.5 
sw 5 el 364 6.8 2. 05 | i664 | sw | 3.7 31 ied 264 e0] 10.4 20.4 
W . 1.5 47 FC +7 -0| 15.9 2 3] w . 2.8 6.° 5 i+5 19.4 24.2 
NW ° 1.4 e 5.9 . . 13.4 | NW 20 2.4 9o8 3143 L206 *7/ 36.7 27.9 
CALM | 5 ° 0 ir’. 20 5 ae | CALM o? x) 20 20 20 +0 7? . 
TOTAL . 34.9 4.7 i | 100, TOTAL| 2. 1.9 3403 27.6 2967 3-0] 100.0 24. 
NUMBEF MAX WIND VECTOR MEAN (DIR IN | NUMBER MAX WINI VECTOR (DIR IN 
OF OBS DIF EED DA HI SPEEL IR DEGREES) oF OBS DIF SPEED DA HF SPEEI DEGREE 
2 22 i 5 293 i é 12.9 
Wave 
va WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES FEE WAVE DIRECTIONS AND HEIGHT FREQUENCIE 
———— WAVE HEIGHT (METERS - WAVE HEIGHT (METER 
—_ 1 2 4 t 8 2 4 8 
IF i Re > 7.4 9. 9 TOTA I 9. T 
N 6 2 3. . . . 0 . : N ? > 2.4 i.? . ¢ i 
NE 6.6 22 ¢ ° . ° . 14.6 NE ° . 22 . . . 
E . . 2 9 . . . . a E +? 2.° . . . . 3.3 
SE 5 5 . . . 8 SE . . . 7 . +5 
> . 4. i . . +0 . a. . . . <-® . . 9.8 
sw 3.3 3 3 Se +0 sw 2 3+ +2 i+? ae? . ¢ dle 
¥ ° ° ° - . ° ’ . 4s . 2 202 . it 
NW . 2 . . Nv #.0 5 #4 3 
IN . . . . 4. N 3 ? : 4.4 
CALM . . 20 . . ALN ° ° . . 
TOTAL 9 8.3 44.3 17. 8. . . . 0 TOTA . 25 23 @,9 ? 
NUMBER OF OF 7 IND INDETERMINATE NUMBER OF OF 13 IND=INDETERMI NATE 
Ja WAVE PERIODS AND HEIGHTS (% FREQUENCIES FE WAVE PERIODS AND HEIGE FREQUENCIE 
— » —_——— WAVE _ HEIGHT (METERS ——— -— — - WAVE HEIGE METE 
PERIO’ PERIO 
In 1 2 ¢ § In - 
ECOND i 1 3 5. >9., TOTA SECOND = 2 9 T 
€ 9 . 8.9 3,3 ° . . 42,° é 3. #.i 5.9 . . 0 23,7 
6-7 . . 9.8 2 . . #2.5 € 5 3. 11.9 é. . 0 $2.2 
8-9 . 8 « ‘ 5.2 20 +0 . 8-¢ . . *.* le *.* . « 
10-11 . . . . . . . 10-11 . . . . 3.7 7 . 0 8. 
12-1: . 0 . . . 20 1 ° . ° ° . 
ND ‘ 0 a ee ee rp |__. 5 a! 7s 8 
TOTAL . 6.3 7.5 8. . 20 20 1 10006 TOTA Se% 2000 25 +6 23. 8.9 +7 0 006 
NUMBER MAX WAVE HEIGHT IND= INDETERMINATI NUMBE MAX WAVE HEIC 
OF OB HGT PER DIR TYPE DA H oF OB HGT PER DIR TYPE ~~ H 
212 4 © 24 st 27 18 (DIR IN DEGREE 133 e. = 320 «=(SFa 7 48 TR IN 
*ALSO OCCURRED ON PREVIOUS OBSERVATION period was selecte er were C 
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Table 10 
Selected Gale Observations, North Atlantic 


A | tine -y — Wind 
it. i. 
| deg. GAT] yo? | it 
45.8 1764 W| 06| 23/m 46 
41.7 43.6 W! 16] 29) 55 
4547 15.3 W| 16| 23) 47 
4361 44.5 W) 12| 29| 52 
41.3 3000 W| 18| 26|/m 41 
39.1 N| 3467 W| 12] 29|/m 50 
4105 N| 37.4 W| 12|] 28) 55 
44e1 N| 1921 W) 12| 23] 47 
40.6 N| 42.9 W| C6) 32/ 50 
43.0 N| 45.0 W| 06| 29 58 
39.9 N| 31.4 W| 18) 28| 58 
39.3. N| 33.2 W| 12) 28/48 
}42.8 N| 21.5 W| 00/ 25) 50 
36.5 N| 38.7 W| 12) 24/M 42 
39.8 N| 32.0 W| 00| 28| 50 
46.0 N| 1364 W/ 12] 27) 45 
48.7 N| 14,4 W| 12) 25| 45 
44.3 N| 1762 W| 18| 26/ 50 
44.0 N| 18.0 W| 00/ 36) 45 
4002 Nj 41.5 W) 18! 27) 52 
4202 N| 48.7 W/ 12| 32] 50 
45.9 N| 2609 W| 18) 27) . 55 
36.5 N| 39.6 W| 18, 28) 53 
4002 N| 4205 W| 00) 29) 42 
4103 N\| 2105 W| 00| 27). 43 
4405 27.5 W| 186) 26 42 
44.7 17.5 wi] 12] 22| 45 
47.7 39,7 W| 06| 27| 50 
46.6 19,7 W| 18) 23) 42 
4362 44.6 W| 00| 30) 60 
4201 N| 4203 W| 06) 29| 50 
45,1 N| 30,5 Ww!) 12| 26) 59 
47.5 N| 2663 W| 06) 28) 64 
48.1 N| 2067 W| 00| 24) 48 
50.0 N| 26.5 W| 06; 25| 60 
50.0 N| 14.3 W| 12/ 23) 50 
43.5 N} 24.5 W| 12| 25) 50 
41.65 N| 3304 W/ 12) 29|) 41 
47,7 N| 21,2 W| 00| 30| 50 
44.7 N| 2604 W) 12] 32) 0 
44.3 36.5 W| 18| 27) 45 
4146 36.9 W) 18! 28) 59 
5002 17.5 W| 06| 23| 55 
45.3 26.2 W| 12) 35) 45 
46.5 13.8 W| 06, 22) 45 
39.1 25.5 W) 06| 22) 59 
47.2 0.0 W| 18) 21\m 46 
41.6 28.9 Ww) 12) 25 65 
44e1 38.1 W| 00|/ 30, 50 
46.8 11.0 W| 00| 23/mM 48 
36.7 55.5 W, 18 25| 41 
38.3 55.4 WwW, 18; 24) 55 
43.2 29.4 W! 12) 28 45 
36.9 62.5 W| 12) 26| 45 
38.6 59,0 W, 06| 29, 50 
4002 $3.8 W 12) 29| 69 
36.7 66.9 W 06 34 45 
4165 38.2 W| 12 25| 48 
4568 48.0 W) 12| 29) 47 
40.3 04 W) 00) 32) 55 
37.2 N| 64,0 Wi i 24 44 
6205 N 58.2 W| 18) 26, 45 
4001 Ni 49e1 W) 18 0 55 
45,7 N\ 39,5 w, 12) 22) 48 
3704 N| 64,8 Wi) O 22 55 
4706 N| 3301 W) 06) 22) 48 
50.0 N| 03 W OO| 31) 44 
48.9 N| 26.6 W 90) 20| 46 
42.0 Ni 57e7-W 22) 34) 45 
44e2 N| 4008 W 12) 32| 43 
38.3 56.1 W 06, 23|M 45 
41.7 19,6 W 06) 21) 42 
4561 3004 W 12) 25 44 
48.6 28.0 W 12) 22| 45 
47.0 34,5 W, 12) 27 50 
471 30.0 W 12) 27) 53 
4643 36.5 W, 00; 32) 48 
6761 08.9 W, 16) 27| 45 
47.5 24.6 W 18) 27) 41 
46,1 N| 16,6 W 12) 22] 45 
47o1 N| 3106 W 12|/ 32) 55 
48.5 15.8 W 18) 23) 50 
149.5 0.6 W 18) 20) 50 
| 4501 26.1 W 16) 27) 50 
4667 N| 3264 W 12) 23 55 
14240 51.4 W 12) 27) 43 
[4463 N| 2363 W 06) 28) 41 
149.5 1le7 W 00, 20) 355 
4762 N| 3263 Wi 16) 27) 41 
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T 1 Position of Ship | ~~ Wind Present | Temperature Sea Wavest Swell Waves 
Vessel | Nationality | Date "Lat Long | Tine | Di Visibility | Weather | Presume ( D Div. | Period | Height 
} _j_ dp | dog o 47% @a IY a ee ee ee ee 
NORTH ATLANTIC OCEAN Jan. 
SS ADM WM CALLAGHAN | AMERICAN 29 (39.9 Ni 3402 W) 06| 23) 60 2 NM) 66 100862) 15.5! 1662 2 19.5 
nV MP GRACE LIBERTAN 29 (42.2 N| 25.4 W| 18| 30) 48 5 NM; O2 | 1002.7/ 12.2] 13.6) 8 /13 30; 12 /19.5 
My MAGDALENA | BRITISH 29 (39.3 N| 32.1 Ww) 06) 25 45 10 NM 00 101362) 16.3) 13,0 5 6 26 6 |19.5 
3S NAGANO | LIBERIAN 29 (46.0 N) 35.3 W/ 12) 32) 55 2 NM; OF | 102200; 8.9) 13.7) © |16,5 
SS WILLIAM T STEELE AMERICAN 29 148.4 N| 08,7 W) 18) 20 50 5 NM 02 997,6/ 11.0) Ibe2| 10 (16.5) 19/ 11 (23 
SS SEALAND ECONOMY | AMERICAN 29 (49.9 N) 0600 W) 18) 20\/m 48 5 NM 02 8.3) 10.6 7 ‘11.5 
My MAPrINE | SWEDISH 29 (4107 Ni 23463 W) 12) 23 45 1 NM 58 13.0) 16.0 6 30| 12 |44 
MY CARMEN | SWEOISH 29 (48.8 N| 19.8 Ww) 12) 22 4eé 10 New 61 9.5) 12.0) 12 (23 
MV BELHUDSON | aRITISH 29 (44.4 N) 166 W) 12| 22 45 2 NM 61 5.0) 13.0) 12 |13 22 7 \29.5 
SS NAGANO |LIBERTAN 30 |45.2 N) 40.8 wW) 1 27 55 5 NM 02 5.6) 13.9) 12 /13 
| 

SS WILLI4M T STEELE | AMERICAN 30 (486.1 N| 086.2 W) 00) 1 ° 5 NM 03 11,2) 12.2) 12 (19.5 
SS EXPORT PATRIOT | AMERICAN 30 (46.4 N) 45,6 W) 18) 29|) 47 10 NM; 02 0.0) 2.3 9} 10 /10 
MV FERNGULF | NORWEGIAN 30 [41.5 N| 42.8 Ww! 12| 28) 48 10 NM; 03 14,0) 16.0) 7 /|26 
My SELHUDSON | BRITISH 30 (4463 N) 1768 W) 00; 32 45 > 25 NM 01 9.0) 13.0 & |13 32 8 \26 
MV CARMEN SWEDISH 30 (47,5 N| 22,9 WwW) 06) 32 4e 2 NM 07 10,5; 11,0 13 
SS NAGANO LIBERTAN 31 (45.3 N| 44,3 W| 06) 32 50 5 NM 02 1022.0 1.1 6.1) 12 /13 32 6 (16.5 
SS WILLIAM T STEELE | AMERICAN 1 (47.1 N) 13.0 W| 06) 18/ 45 1 NM; 535i 99105) 8.8) 13.7) 10 |26 
SS AMEY LEGEND AMERICAN 31 (46.1 N| 26,3 W) 12! 32 45 2 NM 62 992.0 9e%) Lael 6 |13 
MV CARMEN SwEDISH 31 |46.0 N| 27.5 WW) 06) 34 65 2 NM 62 988.0 8.2) 12.5) 11 (23 27| 13 |26 
MV BELHUDSON BRITISH 31 (42-7 N| 2167 W) 12! 28 65 2 NM 66 1001.0 8,.0/ 12.0| KX |19,5|) 26/313 70 
Mv OGDEN THAMES LIBERIAN 31 14364 N| 12.7 W) 16) 23\/m 55 2 NM 61 99502) 12.2| 14.0 25\< 6 (14.5 
SS NORTHFIELD AMERICAN 31 |40.3 N) 21,0 W) 12|) 27) 47 5 NM| O02 | 101209/ 12.8) 15.0 27; 12 |29.5 
OCEAN STATION VESSELS 
ATLANTIC 8 
USC€GC INGHAM AMERICAN 13 (56.7 N| 52.4 W) 21) 27/m 50 25 NM 71 970,0\© 2.8 2.1 8 |16,5 
USCGC INGHAM AMERICAN 14 |56.4 N| 49.8 Ww) 18) 31)m 53 2 Ne 65 986.1 \= 3.9 2.5 9 |19.5 
USCGC INGHAM AMERICAN 16 [5701 N| Shel W) 12] O7|M 46 1 NM) 72 956.5\~ 0.2; 2.4) 8 [16.5 
USCGC INGHAM AMERICAN 26 [57.4 N| 5301 W!) 21) 31/M 47 oS NM} 72 999.7\—10.0; 0.8) 9 [14.5 
US¢CGC INGHAM AMERICAN 27 [5600 N| Slel W) 12) 31/m 55 2 NM 26 996.7 \= 7.4 0.6 9 |18 
USCGC INGHAM AMERICAN 30 [54.8 N| 469.5 Ww) 15) 31/m 45 5 NM; 26 996e2\— 4.6) 254) 7 j13 
ATLANTIC H 
USCGC CAMPBELL AMERICAN 9 |38.0 N| 71.0 W| 18) 22/m 50 2 NM 80 1013.0) 18.0) 20.1 7 |14.5 
USCGC TANEY AMERICAN 27 |38.0 N| 71.0 W) 12) 22)m 41 5 NM; O2 | 1018,2/ 23.0) 20,8) 7 /13 
GREAT LAKES VESSELS 
SS ARTHUR M ANCERSON | AMERICAN 6 [4766 N| 88.3 W) OO} 28/m 44 5 NM e1 #11.0 . 7 6.5 
SS LEOr FRASER AMERICAN 14 (4763 Ni) 89.5 Ww) 18) 26/m 62 5 Nw) 2 -5 #,0 5 
NORTH ATLANTIC OCEAN ees. 
SS ALUM WM CALLAGHAN AMERICAN 1 |40e6 N| 67.9 W) 16) 30! 45 10 NM) O03 | 1015.0) 2.3) 7.0) 5 (10 
SS jUSEPH D PUTTS AMERICAN 1 (4202 N| 6307 Ww) 12) 31) 45 5 Nm) 01 1002.4; 0.5) 1.6) 6 /| 6 28, 7 (14.5 
SS EXPORT PATRIOT AMERICAN 1 142.0 Ni) 63,5 Ww) 186) 29 4eé 10 NM 02 1009e1 0.5) 11.2 7 8 2e 12 (18 
SS NAGANO LIBERIAN 1 (44.6 N| 57,3 WH) 18) 16) 41 2 NM! 02 998.0; 2.8) 2.2) © |13 27' 6 |16.5 
MV OGOEN THAMES LIBERIAN 1 (44.3 Ni lle2 W! 00) 25/M 53 2 NM; 61 996.0) 11.3) 14.0 25\< © |16.5 
MV OGDEN THAMES LIBERIAN 2 |47.9 N| 06,0 W) 00, 25\m 42 2 NM; O2 | 1002.0} 9.7) 14.0) 5 /18 
USCGC INGHAM AMERICAN 2 (46.5 N| 53.2 W) 18) 26/m 45 2 NM; 85 | 1000.4¢\@ 4,7 oo; 7 
S$ AMER ARCHER AMERICAN 3 46.1 N| 40,6 W) 06) 26) 47 SNM! 67 | 1006.6) 3.3! 13.3 26) 11 (23 
SS NORTHFIELO AMERICAN 3 (42.8 N| 39.6 W, 18, 23 42 10 NM 03 1014,7/ 15.0) 15,6 9 26; 13 (23 
SS NORTHFIELD AMERICAN [42.8 N) 40.9 W) 00 23 45 5 NM G2 1010.5| 15.6) 16,2 9 /1o 23 8 \26 
SS LIGHTNING AMERICAN 4 47.4 N 18) 25 46 5 NM o2 1009,1/ 12.6) 12.3 25, 10 (26.5 
SS amER ACCORD AMERICAN 5 |40.6 N 1 246 $0 5 NM 07 987.5) 11.7) 14,4 24 8 |24.5 
SS EXPORT LEADER AMERICAN 5 (|36.9 N 16, 19 $5 10 NM o2 100100] 1662) 17.3 © (19.5) 21 7 |24.5 
MV FERNDALE NORWEGIAN 5 |37.2 N 12; 30 50 2 4M 02 1001.0 5.0 10 /19.5 
MV BELHUDSON BRITISH 5 |37.7 N 12; 1° 45 10 NM O03 | 1009.2; 16.0) 19.0 * j10 21 9 19.5 
MV CARMEN SWENISH 5 |40.2 N 12| 19 56 2nm/ 15 996.6) 19.2) 18.0) 68 (16,5 
SS AMER ARCHER AmERIC 6 41.9 N 00 76 60 5 NM 97 985,46 3.0) 15.0 26 K 4) 
SS ELIZABETHPORT AMERICAN 6 |38.1 N 00; 27) 55 SNM) O02 | 99907!) 8.3! 21.1) 12 [16.5 
MV LAKE EYRE SWEDISH 6 (41.8 N 06 27; 60 2.NM| 26 987.0; 2.8/ 12.5 27) 12 (42.5 
SS LASH TURKIYE AMERICAN 6 (39.0 N 06 27 50 2 NM 18 1000.3 7 |29.5/ 27 7 |50.5 
SS NORTHFIELD AMERICAN 6 43.5 N 12) 27 56 S NM is 968.2 3.8) 12.2) 10 3 
MV FERNDALE NORWEGIAN 6 37.3 N 09; 30 “5 2 Nw 23 1011.5 5.0 9 /16.5 
SS EXPORT LEADER AMERICAN 6 38.7 N 18) 26 70 1 NM 18 109107) 1400) 1602 7 129.5 
MV BELHUOSON BRITISH 6 37.7 N 12) 26 50 2 NM 82 1003.5| 18.0) 19.0 6 \13 27, 12 (65.5 
MV CARMEN SWEDISH 6 (39.6 N 12|; *%0 55 2 _M o2 999.8) 12.8) 18.0 3 5 
MV ATLANTICA LIVORNO GERMAN 7 |39.8 N 12, 28 4? 5S NM| 25 1005.5) 10.3, 15.0 5 8 27, 10 | 16.5 
My LAKE Eyre SwEpISH 7 (4167 N 00; 31 55 2 Nm 26 1010.5 4.5) 14,0 31/>13 39 
SS OKE MERCURY LIBERTAN 7 (3662 N 18) 25; 46 10 NM} 01 1029.8) 22.0, 22,0 
SS NORTHFIELD AMERICAN 7 42.6 N 00) 34; 45 5 NM; 661 100L00, 303) 1000) 8 (19.5) 32) 7 (32.5 
SS AMER ACCORD AMERICAN 7 |45.3 N 18) 25 5 10 NM 03 99148 Ook) 1363 25 9 \|19.5 
SS AMER ARCHER AMERICAN 7 (4163 N) 56.4 W) 00; 32 48 5 NM is 1008,5 4.5| 13,5 
SS EXPORT LEADER AMERICAN 7 (38.2 N 53.6 W) 06 29 75 1 NM i8 LOLZs5| 1404) 1602 6 (29.5) 27 7 |32-5 
MV BELHUDSON BRITISH 7 (38.1 N, 53,1 W) 00) 27 48 5 NM 62 1009.0; 17.0) 19,0 * 1 27; 10 |65.5 
My CARMEN SWEDISH 7 (37.9 N) $8.9 Wi 00/ 31) 47 2 NM) O03 | 100900/ 1268/ 18,0) 8 (23 
USCGC INGHAM AMERICAN 8 (37.3 Ni 6201 &| 03) 93)m 44 5 NM 07 100600) 1720) 19.4 9 116.5 
MV ATLANTICA LIVORNO GERMAN 8 4063 N! 52.3 W) 18) 30 50 5S NM 02 99702) 10.5) 17.0 4 8 26 6 (16.5 
SS EXPORT LEADER AMERICAN 8 39.0 Ni 59.1 W) 06) 26) 70 5 NM| ©@ | 100003/ 15.3, 19.4 20, 7 (29.5 
MV CARMEN SWEDISH 8 (37.4 N| 6163 w) 00) 20) 48 SNM! O2 | 100006/ 19.6) 20.0 16.5 
SS SEALAND VENTURE AMERICAN 8 (3665 N) 4306 Wi 18) 23) 45 5 NM; O2 100005/ 1765) 1752) 3 | 668) 23/ 10 (19.5 
SS WILLIAM T STEELE AMERICAN 8 |37.8 N| 50.7 W) 18| 23) 50 SNM) 25 | 100607/ 15.6/ 18,8) XX (14.5) 24) 10 | 26.5 
SS AOM WM CALLAGHAN AMERICAN 8 (40.0 Ni 52.5 W) 06 22 45 10 NM o3 1003.8) 15.6) 16, 6.5) 21 6 10 
SS LIGHTNING AMERICAN 9 14205 Ni) 4362 W) 00! 27 50 2 NM os 993.8 8.4) 15.6) 10 (29.5 
S$ AMER RANGER AMERICAN 9 (33.3 N| 56.3 W) 18) 23 45 5 NM os 1006.7) 22.2) 18.9 # |10 25 9 |19.5 
USCGC INGHAM AMERICAN 9 [37.0 N| $7.3 W) 00, 26/m 56 2 NM 60 990.5) 20.2) 20.3) 10 (19.5 
La] Ra NORWEGIAN 9 1/4663 N| 11.7 Ww) 00| 22 48 5 NM 03 1005.0) 12.8) 12,0 13 
MV BELRUDSON | BRITISH 9 |36.9 N) 66.3 W) 12) 25 5° 5 NM 02 996.0; 19.0) 19,0 * |13 25 9 (56 
My CARMEN SwEoIsH 9 (37.0 Ni 69.7 Ww) 06) 22 55 5 NM 02 996.5) 16.5) 20.0) 10 (19.5 
S$ TETELA | HONDURAN 9 (42.2 N) 34.7 Ww) 12) 27 45 1 NM 998.0) 14.5) 14.5 8 jis 
SS WILLI4m T STEELE AMERICAN 9 |39.8 Ni 54.5 8) 16) 27 45 10 NM 01 990.2) 15.7) 15.7 xx x (16.5 
SS SEALAND VENTURE AMERICAN 9 [39.2 Ni 41.0 W) 00) 22)m 43 5 NM 20 1000.2) 17.9) 18.9 5 |16.5| 22 9 (29.5 
SS amMER accoro AMERICAN | 9 149.2 N} 21.7 Wi 16) 20 47 2 NM is 972.2) 10.6 13.4 7 16.5 
MV ATLANTIC FOREST NORWEGIAN 9 [42.3 N) 20.5 w) 18) 21\/m 62 5 NM 02 1003.0) 14.0 19.5) 23 x \28 
My SIRa |NORWEGIAN | 10 [4561 N|) 1501 W) 00; 18 56 5 NM 25 100000) 12.0) 12.0 8 (19.5 
MV HOEGH MALLARD | NORWEGIAN LO (4268 N| 20.5 Ww) 18) 21/m 52 2 NM is 980.5; 16.0) 16,0 
My FROSTFYORD |NORWEGEAN | 10 /41+6 N| 4001 W) 12) 30) 55 SNM) O03 | 100600) 12.0 
SS ALMERICA LYKES NEW AMERICAN | 10 }42.8 N| 26.3 W) 18) 26 7 25 NM 999.0) 11.2) 12.7 26/ 10 | 16.5 
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tions 


or the 






one 
































closest to 


1200 GMT was chosen. 


same wind speed, 


Data tables are higher because these are based on the 
Summary of Day entries. 


T | Presen T ature Sea Wavest Swell Waves 
Vessel | Viility | Weather| Preswe | “Mech | Raed | Heit Dic | Prod | Wash 
aiiiinka acta el SE Kir | Sea it._| 10° | sec? | ft 
NORTH ATLANTIC OCEAN | | | 
S$ SEALAND VENTURE | AMERICAN 10 43.1 N 18) 24 5 61 976.0| 13.3 | ! 26) 12 |32.5 
SS AMER ACCORD | AMERICAN 10 149.5 N 00; 22 2 82 970.0; 8.3) 22) 8 |29. 
SS ADM WM CALLAGHAN | AMERICAN 10 (40.6 Nj 18) 28 5 01 998.0) 14.0) \23 | 
MV ATLANTIC FOREST | NORWECI AN 10 |40.7.N 12) 73 2 62 994.0) 16,7) 116.5) 25) X |29.5 
SS AMER ACE | AMERICAN 10 |50.6 N 06! 30 5 03 97302 7.3) | 30) 8 |65 
SS ORE NEPTUNE | LIBFRIAN 11 |42.8 N 00} 29 5 01 986.5) 11.6) }19.5| 27|/>13 |32.5 
NV SIR |NORWEGIAN | 11 |43,9.N 00| 25 5 25 | 971.0! 12,0] |26,5 
MV HOEGH MALLARD | NORWEGIAN 1l |43.5 N 00} 28 2 is 981.0) 12.0) | | 
S$ AMER AMERICAN 1l (48.7 .N 12| 27 5 02 997.0 44) | 27| 8 |32.5 
SS SEALAND VENTURE AMERICAN 11 |43.7.N 00| 29 5 21 986.8| 10,0/ 29; 9 |32 
My FROSTFYORD |NORWEGIAN | 12 [49.1 N 18| 29 2 89 | 996.0! 8,0/ |29.5 
S$ EXECUTOR AMERICAN 12 (35.9 N 12, 30 5 5 101lbe2| 10.6) 5 114.5 | 30; 6 |23 
SS AMEX ACE | AMERICAN 12 [47.9 N 00; 24 8 26 | 1007ell= 1.7 7 |26 «| 25) 10 |3) 
My BKOSTFJORD | NORWEGIAN 13 |49.5 N 00) 30 2 6° 995.0) 6.0) 
SS AMEX LEGEND AMERICAN 13 [46.1 N 00| 79 5 03 | 1003e7| 5.6) 14.5 
Usecc EDISTO AMERICAN 12 |51.0 N 12! 03) 1 07 982.6) 3.8) 6 |10 
MV SIRa | NORWEGIAN 14 |39.2 N 18) 30 10 02 1025.0) 13.0) 7 /19.5 | 
MV AELLA MAERSK DANISH 14 /48.2 N 18| 24 5 02 978.0} 11.0 O |19.5 
SS AMER LEGEND | AMERICAN 14 /44.5 N 16) 28 5 18 | 1005.0} 10.6 8 |39 
SS JOSEPH D POTTS | AMERICAN 14 |36.0 N 12! 23 2 o2 1015.9; 17.5) 23 9 /13.5 
| 
MV NORSROTT | NORWEGIAN 14 |43.5 N 18| 26 5 02 1010.0| 11.0 8 132.5 
Mv OGDEN THAMES LIBERIAN 14 |46.1 N 18; 21 1 63 993.5) 12.5| 4 }168 
SS AMEX LEGEND | AMERICAN 15 |44.4 N 00! 29 5 18 | 1017.3) 10.0) 7 |32.5 | 
SS STAGHOUND AMERICAN 15 |52.5 N 00| 33 2 02 982.7) 6.5) } 30] 10 |29.5 
USNS VICTORIA | AMERICAN 15 45.0 N 16| 31 5 O2 | 1004s7| 10.6) j10 | 30/ 10 |28 
My SEFRA | NORWEGIAN 15 [45.4 N 1e| 78 5 80 999,0| 10,5| 132.5 
SS SEALANd mC LEAN | AMERICAN 15 |47.1 N 12; 30 5 02 1007.8) 12.3) }13 
MV NOR@ROTT NORWEGIAN 15 |44.8 N 06| 30 15 999.0) 12.0) /32.5| 27| 11 |32.5 
Mv OGDEN THAMES LIBERIAN 15 (44.5 N 06, 24 OL 993.8) 11,8) }19.5 
SS SEALAND MARKET NORWEGIAN 15 (4668 N 12) 27 02 98602) 14.4) 116.5| 27; 9 |18 
MV BELLA MAERSK DANISH 15 |47.4 N 18) 31 5 02 999.7| 11.0) \23 31|>123 [39 
SS WILMINGTON GETTY AMERICAN 16 |32,9 N 21| 28 2 07 999,7| 18,3] 28/>13 |19,5 
My SERRA NORWEGIAN 16 /44.9 N 06; 30 5 O02 | 1015.0; 11.0) \26 
SS SEALAND MARKET NORWEGIAN 16 (44.8 N 00| 33 5 25 | 1005.1) 10.0 16.5/ 33) 9 |19.5 
MV BELLA MAERSK DANISH 16 |47.2 N 00; 32 5 U2 | 101047) 10.0) 23 31/ 11 [32.5 
USCGC TANEY AMERICAN 17 |37.7 N 09) 36 1 N 61 968.5| 15.6 1205) 18) 11 [19.5 
USNS PECOS AMERICAN 17 |32.4 N 12| 22 5 16 1000.3, 18.9 13 
SS WILMINGTON GETTY AMERICAN 17 |31.68 N 06; 29 5} 02 1003,0| 20,0 29/>13 [19.5 
S$ TRANSIDAHO AMERICAN 17 |35.4.N 06) 25 2 15 989.5) 16s2 6 14, 8 /19.5 
SS STAGHCUND AMERICAN 17 |49.3 N 00} 18 i 56 986.1) 3.0 10 18; 6 /18 
Ss BOSTON AMERICAN 17 |36.7N 12| 27 5 62 987.5) 13.4 19.5 
SS EXPORT LEADER AMERICAN 17 |37.0 N 12| 20 5 02 987.8) 18.3 20) 8 /11.5 
SS LIGHTNING AMERICAN 18 (42.6 N 18) 21 1 16 989.5) 15,0 22| 10 |32.5 
USNS PECOS AMERICAN 18 (32.6 N 00| 31 5 O01 | 1003.4/ 14.6 3 |13 27/<¢ 6 |13 
MV SIRA NORWEGIAN 18 |32.9 N 18) 23 2 25 | 1004,0| 18,0 5 |16,5 
SS pOSTon AMERICAN 16 (34.8 N 00 29 5 02 1001,.7| 15.7 6 (19.5 
SS DEFIANCE AMERICAN 18 |40.2 N 00| 20 1 968.0) lel 8 i411 
SS EXPORT LEADER AMERICAN 18 (36.7 N co; 77 5 50 99500) 15.2 @ (14,5) 27) 12 (24.5 
MV SERAFIN TOPIC LIBERIAN 20 |34.0 N 06) 19 5 63 | 1003.0) 18,0 5 |19,5 
MV BELLA MAERSK DANTSH 21 [40.6 'N 18) 31 5 02 1009.8 8.0 8 (24.5 
UseGC GALLATIN AMERICAN 21 [51.6 N 18| 23 O7 | 1012.2) 5.1 5 |11.5 
USCGC GALLATIN AMERICAN 22 [51.0 N 00; 20 07 | 100%.2) 7.7 5 |13 
USNS PECOS AMERICAN 22 [35.4 N t2/ 1 03 | 1012.5, 19,4 16\¢ 6 | Bb 
MV BELLA MAERSK DANISH 23 (40.5 N 18) 26 2 | 100202) 5.9 © |19.5 
S$ BROOK AMERICAN 23 (386.0 N 12, 27 02 1009.8 6.2 2 (14.5 
MV MUNMOUTR AMERICAN 23 (36.7 N 12; 30 5 OO | 101L.2| 7.8 5 | 8 30/< 6 /18 
USNS PECOS AMERICAN 23 (34.3 N 00; 20 2% 17 | 1002.7] 22.2 3 16.5 
SS AMER LEGACY AMERICAN 24 4242 N 18| 30 5 03 | 101000) 5.5 30; 7 |36.5 
SS KEYTANKER AMERICAN 24 (39.64 N oO 23 5 01 101000) 6.5 5 11.5) 23) 10 |21 
USCGC GALLATIN AMERICAN 24 143.8 N 18, 26 5 O02 | 100763) 220 6 |11.5 
SS ZIM NEW YORK GERMAN 25 |40.4 N 00, 27 5 O2 | 1018.0, 12,0 19.5 
SS SEALAND VENTURE AMERICAN 25 (26.1 N 12| 35 10 03 | 1025,0| 16,7 6.5| 35; 7 \13 
SS WILMINGTON GETTY AMERICAN 26 (2660 N 12) 34 10 G2 | 102204) 14.7 35|>13 |16 
OCEAN STATION VESSELS 
ATLANTIC 
USCGC GALLATIN AMERICAN 1 |56.5 N 21, 36m 5 02 983.5, 1,0 12 19.5 
USCGC GaLLATIN AMERICAN 2 56.5 N 00' 12\|™ 5 71 977.5 1.3 9 121 
USCGC GALLATI AMERICAN 7 (5764 N 1; o5/M 5 QO? | 100565, 1.8 6 /2) 
USCGC GALLATIN AMERICAN 8 (57.4 .N 00) 05\™ 5 07 | 1007.8 0 8 (19.5 
USCGC GALLATI AMERICAN 15 56.0 N 21) 22) 2 71 990.1 ©10,0 6 /19.5 
USCGC GALLATIN AMERICAN 16 55.8 N 00 21 ral 99000 |= 720 © (1965 
USCGC CAMPBELL AMERICAN 25 56.5 N 00) 34 68 = 006 6 16.5 
ATLANTIC H 
USeGC INGHAM AMERICAN 5 (36.2 N 18) 30\™ 25 66 | 101200) 363 1455 
USCGC INGHAM AMERICAN 6° 36.2 N 00 «630/M 2 0? 1017,6 4.6 14,5 
USCGC DUANE AMERICAN 17 (38.0 N 15, 32\" 25 os 986.0 9.6 26 
USeGC TANEY AMERICAN 18 (36.0 N 00 90\é 5h O02 | 100102, 8,0 23 
USCGC DUANE AMERICAN 20 |36.0 N 03, 19m 2 61 | 1006.4) 18.1 1 
UScGC DUANE AMERICAN 23 |37.8 N 06) 27 13 99906) 1602 22, 10 (14.5 
+ Direction for sea waves same as wind direction NOTE: These observations are selected trom method still did not break the one with the low- 
X Directior od of waves indeterminate with winds of 41 kt or higher, est barometric pressure picked, The data for 
M Measured win reported h: one observatior the Ocean Station Vessels are based on 3-hr observa- 
winds, th rvation with the tions. In a good many the maximum wind 
was selec In cases where tw speeds given in the U.S, Oc Station Climatological 
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Table 11 


U.S. Ocean Station Vessel Climatological Data, 


North Pacific 
Ocean Weather Station ‘NOVEMBER’ 30°00’N 140°00’W 


————— MEANS AND EXTREMES 


DRY BULB TEMP (°C) 








DA HR MEAN MAX DA HR MIN DA HR MEA: MAX DA HR MIN DA HR MEAN 




















DEW- POINT TEMP (°C) SEA TEMP (°C) AIR-SEA TEMP DIFFERENCE (°C) 


January and February, 1974 


MAX DA HR MIN DA HR MEAN MAX 2A HR 


| 5.4 5 8 on o. 06 18 «14.9 18 90 jas. 29 18 9.5 21.7 6509 fe 0 509 = 1. 2.9 41s 
FEs _28 12 409 7.6 10 93 l2.0 7.5 1 ov | 17.5 6 18 19.0 2) 22 08 = 4.6 22 06 = ie le? 6 v0 
————— MEANS ANI EXTREMES i PERCENTAGE FREQUENCY OF CLOUD AMOUNT (OKTAS)—)——— DAYS WITH SPECIFIED WEATHER 

| PRESSURE (MB) | TOTAL CLOUD Low CLOUD | RAIN VSBY WIND (KTS) | COMP %OBS NO | 

| se | se | OR 1KM | OB WITH OF 

MONTH] MIN DA HR MEAN = MAX DA =| 0-2 3-5 6-7 oBsc | 0 3-5 6-7 OBSC | PCPN DRZL sNow TST ** 234248264 | DAYS CPN OBS 
N 1015-6 12A.9 28 8 | BeS 1606 2706 S207 | 230% 2306 24-9 Boos | 18 38 2 3° 4 2 0 26 «2364 201 | 

| _ 28 90 1024.5 4031.2 16 2) | 13.5 16.9 4065 27269 | Bie® 24.9 24.9 16.9 | a a ° Q | 23 7.6 165 

** VV=90-93 AND/OR W=4 COMP OB DAYS=COMPLETE OB DAY 

Wind 
sat WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) Fe3 WIND DIRECTIONS AND SPEEDS (% FREQUENCIES) 


— a WIND SPEED (KNOTS) — - — 


| | | | 
























































WIND SPEED (KNOTS) 


















































Fert 4- 11- 22- 34- MEAN ox 4- 11- 22- 34- MEAN 
DIR <4 10 21 33 47 >47)| TOTAL | SPEED DIR <4 10 21 33 47 >47 | TOTAL SPEED 
——<———v—o—oooO———— — — —————— — _ | 

. 1.6 7? a) . 20 3.4 10,9] N . i.5 i) a) ) +0 2.6 3 
NE } + 5.6 1.6 el oo 0 7.3 | 2.4 | NE 4.7 oe2 i.8 +0 +0 | 
E } 2 4.2 Li.6 4e2 ° 20 20. 16.6 | rE of 9.9 2004 2.8 ° 0 
| 
| 
|} ° 5.7 6.7 eel ° 20 16.5 45.1 SE +3 o.c List 7) ° 20 19.6 1301 
| | | 
s | .o +0 1363 0.0 4 +4] 2a. 21.3] & fd 4.3 308 +0 20 °0 8.1 10.6 
» 
sw. 2.0 Aol 5 261 26 | 20.3 ae sw . 2.6 ae led . . 6.9 12.7 
" ‘ ai AO 200 0 0] % 18.8 ae a eee | n “0 0 20 8 4.3 
NW ° 1.2 +2 +0 ° 0] 23 | % Nw 8 3.2 vt 0 x) . Set 6.8 
| | 
cam | . .0 +0 20 .n 20 +o 20 cALM | 9.2 +0 +0 0 ° +0] 942 20 
TOTAL] . 21.6 S002 2369 305 400 ]10000 | 17.8 TOTAL] 15,1 34.1 4463 0.5 20 20] 100.0 lies 
NUMBER MAX WIND VECTOR MEAN (DIR IN NUMBER MAX WIND VECTOR MEAN (DIR IN 
OF OBS DIR SPEED DA HR SPEED DIR DEGREES) OF OBS DIR SPEED DA HR SPEED DIR DBGREES) 
eo 20 14 210 f) 176 185 24 28 27 16 7.0 103 
Wave 
Jat WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) FER WAVE DIRECTIONS AND HEIGHTS (% FREQUENCIES) 
WAVE HEIGHT (METERS) ————————_, —_—_—_—_——_—— WAVE HEIGHT (METERS) 
—_— in 2- 3- 4- 6- 8- | — 2- 3 6 8 | 
DIR <1 1.5 2.5 3.5 55 7.5 9.5 >9.5 | TOTAL pir | <1 2.5 3.5 7.5 9.5 >9.5 | TOTAL 
« & > 02832  « i, pak a .? | ‘ | ‘ "a ae 0 0] 5.0 
NE 20 40 5 +o +0 . +0 oo } 4.8 NE 3 9 0 20 +0 20 +0 0 1.2] 
E +0 +4 «362 245 +0 20 a) oO | Abe? E Sel 21. 20 20 +0 =) +0 0 26.8 
| 
SE 5 8.5 3.9 2-0 +0 . +0 “o 14.8 SE | . tie +0 +0 +0 +0 0 7) 11.5 
s +0 563 505 het +7 + +0 +0 160? | Ss | +0 +0 ° ) 20 +0 +0 * 
sw | +0 2.6 4.8 le4 5.8 . 20 oO | base sw el +0 5 20 0 20 . 0 7? 
| 
“ +0 05 1306 205 Bel +0 +0 +0 | 19.7 e ie 2-7 268 5 +0 0 +0 ") 6. 
| 
NW +0 +S 20k 80 BS . +0 +0 91 NW | 45) 3005 1068 +0 +0 Q +0 +0 47.8 
IND | «< 20 5 5 +0 + 20 +0 ae IND 5 +0 Q 0 +0 20 20 0 5 
caum| . 20 20 ° 20 20 +0 20 | | cALM | 0 20 20 .0 20 20 0 0 +0 
TOTAL] .5 22,8 33.8 17.6 15.6 eu 20 60 | 100.9] TOTAL] 7.0 75.1 i662 1.6 20 20 +0 1 
NUMBER OF OBS 201 IND= INDETERMINATE NUMBER OF OBS 85 IND=INDETERMINATE 
wan WAVE PERIODS AND HEIGHTS (% FREQUENCIES) Fes WAVE PERIODS AND HEIGHTS (% FREQUENCIES) 

—— WAVE HEIGHT (METERS) —_—_— | FAVE HEIGHT (METERS) ‘ee 

PERIOD PERIOD | 
N 1- 3- @ 6- & In | 1 2- 3- 4- 6 8 | | 

SECONDS} <1 1.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL SECONDS} <1 1.5 2.5 3.5 5.5 7.5 9.5 >9.5 | TOTAL 

—— —— — | —| 
<6] 45 20.6 3.5 209 20 20 20 oc 35,3 <6 | 7.0 31.9 20 20 20 .0 *0 o | 38,9) 

| 
6-7 20 «eS 74.9 1306 8 300 +0 +0 +0 42.8 6-7 +0 3008 1264 +0 0 7) 0 “0 49.2) 
8-9 ° OS 1.5 11.9 *6 +0 20 19,4 8-9] . 6.5 262 5 ° +0 +0 ° 9.2 
| | 
10-11 +0 le 0 20 +0 . 0 0 +0 10-11 0 ee oh +0 +0 +0 7) C ist 
12-13 . . +0 ) +0 26 20 20 2 12-13 +0 ee oo | 20 20 +0 o | iol 
>13 | .0 20 20 +0 5 °6 20 +0 3 >13 | 20 +0 20 +0 +0 +0 +0 0 | +0 
| | 
IND 20 mv) 25 25 20 or) 20. m1 1.9 IND ao 20 20 a2 a0 0 20 0 12 
TOTAL +5 32,8 33.8 17.6 1506 P 20 22 10029 TOTAL 7.0 75s 2 6 0 a2 20 sO! 10000 

NUMBER MAX WAVE HEIGHT IND= INDETERMINATE NUMBER MAX WAVE HEIGHT IND= INDETERMINATE | 

OF OBS HGT PER DIR TYPE DA HR OF OBS HGT PER DIR TYPE DA HR 

204 565 8 200 SEA 16 21 (DIR IN DEGREES) 185 3.0 12 300 Swi 22 00 (DIR IN DEGREES)! 

For each observation, the higher wave of the sea/swell group was select 
ed for summarization; if heights were equal, the wave with the longer 

*ALSO OCCURRED ON PREVIOUS OBSERVATIONS period was selected; if periods were also equal, the sea wave was used 
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Table 12 
Selected Gale Observations, North Pacific 
January and February 1974 
















































































> ne s | Present Temperature Sea Wavest Swell Waves 
2) Vessel Nationality | Date Visibility | Weather | Pressre °C. Period | Height | Dir | Period | Hei 
— code 2 Air Sea sec. ft. | 10° | sec* | ft 
NORTH PACIFIC OCEAN JAN, 
MV OGDEN THAMES LIBERTAN 1 140.3 N/146e1 W/ 00| 10/m 50 1 NM| 21 | 1021605) 12.8] 13.0) 5 [16.5 
SS PRES TAFT /NEw/ AMERICAN 1 |31.0 N/168.2 Ww!) 06] 26/ 52 5 Nm| 97 986.5/ 19.6) 17.8 24) 9 /18 
S$ ZIM NEW YORK GERMAN 3 |40.4 N/158.4 W| 06) 21|/ 85 5 NM] 05 99201) 1262] 14,0) 14 |26 
SS SANTA CLARA AMERICAN 3 [43-0 N|/129.2 W/ 12] 02] 50 5 NM| 25 | 101943/ 6.7] 14,0 32.5 
SS ZIM NEW YORK GERMAN 4 [40.6 N/150.4 W) 09] 11) 55 1 NM/ 62 1006.5/ 12.8] 15.0 14/>13 [32.5 
MV ASIA mOMO LIBERIAN 4 |38.0 N/147.5 W| 06] 12\m 43 5 Nm| 02 1015.0) 15.0) 13,0 8 /13 12| 10 /|19.5 
My TRANSOCEAN TRANSPORT PHILIPPINE 4 [37.8 N/148.5 W/ 06) 11/M 42 2 NM] O8 | 1O14e2/ 14.0] 15,7) 8 /13 il} 12 [16.5 
SS WYOMING AMERICAN 5 | 29.2 N|173.5 W) 18) 29) 50 2 .NM| 07 99602) 18,5) 20,0) 12 (32.5 
MV WORLD PELAGIC LIBERIAN 5 |39.0 N|170.3 W/ 18] 11] 45 10 NM| 02 990.0] 13,2) 14,0 XX] X |23 
SS aAMEK APOLLO AMERICAN 5 |37.9 N|/146.8 W/ OO} 13] 45 5 NM| O2 | 1014.9] 12,8) 13.9) 6 /16.5/ 11] 6 /19.5 
Mv ROSE LIBERIAN 5 [24-0 N/177-5 E| 18) 33) 48 2 NM) O08 | 100403) 13.0) 18.5 
MV BRYNJE NORWEGIAN 5 [3066 N/178.6 Ww) 06| 22) 50 5 Nm} 08 990.0) 20.0 
SS EXPORT CHAMPION AMERICAN 5 134.0 N/169.8 W) 12) 14) 50 2 NM; 62 982.7) 13.9) 13.3 14/>13 |29.5 
My GRAND HOLLY PANAMANIAN 5 [3401 N/165.2 W) 18) 15) 60 50 YD| 97 988,0) 16,0) 17,0 15/>13 [13 
My SkOGSTAD NORWEGIAN 6 |35.2 N/170.4 W| 06/ 25) 43 2 Nm] 80 967.0) 16.5 
MV UNION EXPANSION LIBERIAN 6 |35.2 N/172.5 W) OO] 28) 49 23 NM! (OF 964,7| 14.0] 17,0) 5 /10 25) 9 |23 
SS WYOMING AMERICAN 6 |29.3 N/174.1 W) 12) 29) 50 5 NM| OB | 100204] 15.6/ 19.4 36 
MV WAY WAY LIBERIAN 6 [41.6 N| 165.8 wW| 06| O9|mM 42 2 Nm] 08 995.5| 12.2) 10,6 09; 8 | 6.5 
Mv WORLD PELAGIC LIBERTAN 6 [39.4 N/165.5 W| 18) O7| 65 2 NM; 61 986,5/ 11.5) 13,0 08; x |39 
SS AMER ASTRONAUT AMEPICAN © |3664 N/178.6 W| 16! 34) 50 5 NM} 16 | 100104) 10.7) 15.7) 6 /10 34) 7 |16.5 
Mv ASIA MOMD LIBERIAN 6 |34.3 N/157.7 W) 06] 12/M 42 2 .NM| 62 999.2) 14.0) 16,0 12) 8 /19.5 
My ROSE LIBERIAN © [3267 N/17206 W| 18) 34/M 45 5 NM| 03 999,8/ 13.8) 19,0 
MV PLUTOS GERMAN 6 |35.5 N/146,8 E| 06) 30) 55 10 NM} 15 | 1006.0; 9.3) 18,0) 11 /13 
SS SEATRAIN GECRGIA AMERICAN 6 |29.6 N/108,2 W/ 18) 26) 50 5 NM; 63 990.5) 15.6| 16,7) 3 /iv 29/< 6 |23 
SS SINCLAIP TEXAS AMERICAN 6/4269 N/129.0 W| 00] 93/ 48 5 NM| 35 | 1001.8| 5.0] 6.3 04; 6 |13 
| | 
MV BRYNJE NORWEGIAN 6 > N/172.3 WK) 12) 28) 60 5 NM) 82 99940] 16,0 
My GRAND HOLLY PANAMANIAN 6 N/ 167.3 W) 12) 23 60 025 NM 6) 970.0} 17.0) 18,0) XX /28 25/\>13 (32.5 
My JUHAN U NORWEGIAN 6 N/164,2 W| 18) 96) 45 5 Nm| 25 983.5) 15.5) 20,0) 10 |29.5 
SS SEALAND GaLLOway | AMERICAN 7 |39.0 N/163.2 E| 06) 28| 50 5 Nm| 860 991.5) 11.2) 15,0 26/ 12 |49 
Mv WORLD PELAGIC | LIBERIAN 7 | N/165.6 W) 00/ o4) 65 | 2 61 987.5) 12.5] 13,0 oe; xX |42.5 
| | | 
SS AMEX ASTRONAUT AMERICAN 7 | N/178.9 W} 00] 34] 50 | SNM) 25 | 100%e1/ 12.2) 14.4) © |10 34| 7 |16.5 
My ROSE LIBERIAN 7 | N/174e6 WwW! 00| 30/M 45 } 5 NM| 03 99755) 15.3) 18.5 
SS SEATRAIN GEORGIA | AMERICAN 7 N|165.5 W| 06) 29) 55 | 5 NM| 02 987.1) 17.3) 20,0 29; © |29.5 
MV BRYNJE | NORWEGIAN 7 N/} 167.8 W| 06) 29| 60 | 5S NM| 62 996.0) 17.0 
USNS FURMAN JAMERICAN =| (7 N|17303 W| 00] 30/M 50 5 NM; 02 999.0/ 1762] 2he1|) 5 [19.5) 30) 7 |36 
| | | } 
| | | 
Mv GRAND HOLLY PANAMANIAN | 7 N} 160.6 W) ©O/ 31) 52 | 2 NM) 07 975.0| 18,0) 18,0) 17 |26 | 30|>13 32-5 
MV JOHAN U |NORWEGIAN | 7 N} 16465 W) 00) 26) 56 5 Nm| 25 97940| 16.5] 20,0] 9 |29,5/ 26) 8 |34.5 
SS JAPAN BEAR AMERICAN 7 N/15201 W) 00) 10)M 45 =| SNM) OF | 1008.5) 10.0) 7.8 } 10] 12 |12.5 
MV OKJENTAL DESTINY |LIBERTAN | 7 N}153.9 WwW! 12) t1) SO | 2 NM Si 996.3/ 10.5| 11.2 } 
SS WASHINGTON MATL AMERICAN | 8 N}16169 E| 00] 10) 48 5 NM] 02 99302| 309) 268) 9 |26.58) 
| | | 
USNS FURMAN }AMERICAN | 8 N/179.9 E| 00 28|m 48 | SNM) 02 | 99603] 2101] 2006 | | 7 |14+5 
MV JUKAN U NORWEGIAN | 8 N|166«1 W| 00) 26) 48 > 25 NM) 25 99200) 17.0] 20.0; 8 |28 | 28) 10 |32.5 
MV ORIENTAL DESTINY LIBERIAN | 8 N}/149,0 W) 12 11| 45 | 2nM| 52 1005.4; 10,4) 12,2 | | 
My WORLD PELAGIC LIBERIAN ze N/156.8 W| 00| 17) 45 1 NM} 60 | 983e5| 10.5] 10.0 | } 18) x [29.5 
SS CHEVRON HAWAIT AMERICAN | 9 N/157.5 W| 06] 31) 41 10 NM| 16 | 996.0/ 19.6] 20,0) 5 |11.5| 29) 6 [19.5 
| | | | | | 
SS SEALAND GALLOWAY | AMERICAN | 10 | 4461 N/148.9 Ww) 12 11] 50 1 NM! 41 | 98606] 10.0) 6.3 | | | 8 |19.5 
MV HAKONE MARU JAPANESE | 10 (28.9 N/153.1 W| 00| 27/m 42 2.NM| 46 | 998.0) 20.0) 20.0) © | 6.5) 27) 12 |16.5 
MV CLIFFORD MAERSK | DANISH | 10 |1342 N/130.7 E/ 03) 03) 46(W) 1 NM} 62 | 100200] 24.6| 27,8) xX [23 | 05) X |32.5 
S$ CHEVRON HAWAIT |AMERICAN | 30 |3561 N|156e7 W) 12) 33; 48 | SNM! 62 99200) 1406) 1404 | | 29] 10 |24.5 
MV RUSE J|LIBERIAN | 10 |34e63 N| 15266 W| 18) 27)m 41 5.NM) O01 99600) 15.0) 175 
| | | | 
MV WAY Way [LIBERIAN | 10 |4502.N/146.9 W| 12) 10/m 43 oS NM; 58 997.5! 11.0) 10.7 | 11| 9 | 6.5 
Mv WORLD PELAGIC LIBERTAN | 10 (44.0 N/148.6 WwW) 12) 09) 5 NM 80 | 986.0) 10.5 9,0 | oF x |29.5 
SS AMER ASTRONAUT AMERICAN 10 [46.9 N/167.2 W| 06) 12) 46 5 NM! ©2 | 100501} 7.2] 7e2| 12| 7 /13 
MV ORIENTAL DESTINY LIBERIAN } 10 |3961 N/139.1 W) 12) 12) 41 10 NM| 02 100504| 13.2| 13.9 
S$ CHEVRON HAwAlt AMERICAN } 11 [3763 N/155.2 W) OO} 25) 45 5 NM| Se 986,8| 1207) 1262) 4 | 665) 29) 9 |22 
| | | 
MV WORLD PELAGIC LIBERTAN | 11 [44.2 .N/145,.5 W) 06/ 09) 60 2.NM; O7 | oss. 10.5; 9,0! 10; xX |32.5 
SS MONTEREY AMERICAN 11 |3260 N\128.8 wW| 06| 18/ 45 5 .NM| 50 | 1006.5| 17.8| 17.8| 5 |10 18\< © /16.5 
My MONTIRON LIBERIAN | 13 [3368 N/151.9 W) 12) 26/M 47 2 NM; 02 998.9) 16.0] 16.0) 10 |19,5|) 26) 12 |23 
SS OREGON MAIL AMERICAN 13 [3669 N|168.0 E| 06; 27, 48 10 NM| 02 | 983.4) 10.6/ 10.0 . 29) 7 /13 
SS CHEVRON CALIFORNIA AMERICAN 14 |27.5 N/144,8 W) 18) 23) 55 1 NM 1003.5| 21,7) 18.3 23; 6 |13 
SS SEALAND FINANCE AMERICAN 14 147.2 N/164.7 W| 00) 05! 48 2nm| 2¢ | 998.9] 2.2] 7.2] 10 |19.5 
SS TRANSCOLORADC AMERICAN 14 (29.0 N/142,0 W) 18) 23) 47 5 NM| O2 | 1004.7| 21.1) 20.6) 10 [29,5 
SS PRES POLK AMERICAN 14 |2963 N\160.5 E| 06; 32| 42 SNM) 21 | 100905| 13.3) 18.3) 8 /13 36, 8 i186 
SS PRES MONROE AMERICAN 14 |6763 N\1386.5 W, 00| 96! 47 1 NM! 87 9891) 262) Te2) 10 |23 
MV LIECHTENSTEIN LIBERIAN 14 |37.8.N/153.7 W, 00, 24|M 48 2 NM} 02 977.0! 13,.5| 13.3) 10 |18 
MV MONTIRON LIBERIAN | 34 | 33.3 .N/153,9 W) 06/ 35/m 60 2 nn 66 997.5) 18,0) 16,0 35) 9 |29.5 
MV mUNTIRON LIBERIAN 15 (3306 N\ 156.4 w) 00) 29|m 42 5 Nm) 02 999.5| 17.0) 17,0) 5 |26 29| 12 |29.5 
SS HAWAIIAN CITIZEN AMERICAN 15 (39.2 N/137-1 W) 06) 21; 65 5 NM| 02 98201) 14.0) 15,0) 21! 10 (29.5 
SS CHEVRON CALIFORNIA AMERICAN 15 2609 Ni 14602 W| 00| 26/ 54 SNM] O2 | 100206, 19.@/ 16.3 24, 6 /13 
S$ COLORAOr AMERICAN 15 [3503 N\135.7 W) 00; 20! 48 5 NM) 59 99%s8| 15.6) 1506 19! 9 j13 
MV PLUTOS GERMAN 15 [3661 Nj/129.7 W) 12/ 17) 41 SNM} 25 | 1003.0) 16.0) 18.2) 8 /10 
SS TRANSCOLORADD AMERICAN 15 |26.6.N\163.5 W| 00) 26) 46 SNM! O83 | 100204) 20.0) 20.6] 11 [26 
MV TLYDTA MARU # 1¢ JAPANESE 15 |3200 N/13%.0 W 06| 19/M 42 2 NM} 02 | 10070} 20.0) 18.0 
MV HAVIS NORWEGIAN 16 (53060 N/14263 Ww) 18) 26 45 10 NM 26 982.0\~ 2.0 5.5) 30; 11 /26 
SS HAWAIIAN CITIZEN AMERICAN 16 |37.5 N|/136.5 W; 00) 22; 50 5 NM) O02 | 98808) 1465) 14.5) © |11.5) 22/ & [29.5 
S$ RED JACKET AMERICAN 16 (33.2 N\/ 166.4 E) 06, 29 45 10 NM 16 1003s4/ 15.6, 16,7 2 |10 26 9 (19.5 
my HAVIS NORWEGIAN 17 |54e0 N/16367 W| 00/ 28) 45 5 NM) 26 9BleVie 160) 505 29| X |26 
SS PRES FILLMORE /NEW/ AMERICAN 17 |39.4 N/146.1 E| 06) 29/ 41 5 NM! 26 | 100307) 2.2] 10.0 24\¢ 6 | 8 
Mv THOMAS G THOMPSON AMERICAN 17 |35,6 N/151,0 Wi 12) 23/M 42 5 NM 7 982,1| 16,2) 15,6 23; 6 |11,5 
My TUYOTA MARU # 10 JAPANESE 17 [29.0 N/147.2 W) 16) 22/m 43 2 NM) O83 | 100655) 22.0] 19.0 22; 8 /13 
SS TRANSCOLORADD AMERICAN 17 | 2668 N/155.1 W) 06) 20) 45 10 NM| 02 100651) 2262) 2147) 5 8 29/< 6 /10 
SS OREGON MAIL AMERICAN 18 |47,7.N/131,3 W! 18| 29) 45 10 NM, O12 989,5| 6,1; 4,4) 3/8 29; 8 |11,5 
SS SaNTa MARIA AMERICAN 1€ |42.7 N\124.7 W| 12) 19) 50 2.NM; 66 | 100254) 11.6) 1464) 4 /11.5) 28! 8 /10 
My HNEGH MALLARD NORWEGIAN 18 (39.0 N/123.3 W) 12) 16) 44 10 NM 02 101165; 12.0; 12.0 
S$ GALVESTON AMERICAN 16 |53.2 N/135.3 W) 18| 29! 58 1 NM) 69 968.8) 0.0! 647) | 29) 6 |16.5 
S$ ARCTIC ToKYO LIBERTAN 18 |44,0 N/1s7,4 E| 12) 29/m 48 225. NM) 43 982.0; 3,0) 7,0) 13 |10 
My aSla 2E€eRA |LIBERTAN 18 [31.6 N\152.2 E| 06) 27\/m 48 10 NM} 03 | 100200) 16.0) 16,0) 6 | 6.5) 26) 13 |23 
My EASTEN OCEAN | LIBERIAN 18 |49.4 N/13062 W) 12) 15\m 42 2 NM! 60 97802) 7.8) 10.5| 10 |23 
SS LONSVIEW VICTORY | AMERICAN 19 |26.1 N/150.0 E) 18] 28) 47 10 NM} O02 | 102205) 15.5) 18.5) 9% /11.5) 28] 12 |18 
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Vessel Nationality 

NORTH PACIFIC OCEAN 
MV MARGARET CORO DANISH | 19 |3269 N/ 143.2 E| 06/ 30) 45 10 NM} 16 | 101265| 6.8) 16.0) 7 |14.5 
SS ARCTIC TOKYO LIBERIAN | 19 |47.2 N/163.7 E| 06] O6)m 48 10 Nm) 03 977.0, 6.3) 5,0) 10 [13 
MV ASI4 ZEBRA LIBERIAN | 19 |3364 N/146.2 E) 16) 32) 45 5 NM) 9 1011.0 8.0| 15,0 8 |14.5| 32) 11 |26 
SS PHIL MAIL AMERICAN | 19 |54e2 NJ155.0 W) 12) 28) 55 2 NM] 85 | 100267 |= 3.9) 4.4) 10 [18 
SS GALVESTON AMERICAN 19 [ross N) 13667 wk} 06] 23) 50 5 NM; 02 989.2) 203) 5.5) 5 |13 27| 9 |19.5 
My NUREU NORWEGIAN | 20 |29.5 Nl162.9 E| 18/ 79| 48 10 Nm} O08 999.0) 13,8) 17,0 29|>13 |49 
8S LGNGVIEW VICTORY AMERICAN 20 |27.4 N|153.0 E| 06) 28| 48 10 Nm} 02 | 1L0L2e2/ 15.5] 23,0) 9 [1 26/>13 \18 

MARITIME FORTUNE PANAMANIAN | 20 | 49.2 N|175.7 E| 06) O5)m 45 | 2NM) 16 | 97555) 5.5| 6.0) 8 /10 o5/ 12 |13 
MV ASIA ZEBRA LIBERTAN 20 133.5 N/145.5 E| 06) 32|m 45 10 NM | 96 | 101500| 760] 1660) 9% |16.5| 32/ 11 |29.5 
SS ARCTIC TOKYO LIBERIAN 20 |51.7 N\/173,.3 E| 16) 98/m 46 1 NM; 665 | 986.0) 2.3 6. 5 

| | 
SS TRANSCOLORACO AMERICAN | 20 |26.8 N/175.7 W/ 18| 23) 50 SNM) 50 | 1000.7) 22.2) 21.1) 7 24.5 | 20; 6 |14.5 
SS JAPAN BEAR AMERICAN | 21 |38.5 N/158.8 Ww) 12| 17\/m 46 5 Nm| 03 | 1004.2|) 14.4) 12.2 6 (11.5 
MV SKOGSTAD NORWEGIAN | 21 [3502 N/157.6 E| 06) 34| 42 5 NM| 66 | 1005.5| 9.0| 13.0] 
SS AKCTIC TOKYO LIBERIAN | 21 |5260 N|174.2 E| 00| 36|m 47 1 NM} 62 | 980.0|) 2.0) 6,0 8 
S$ ARCTIC TOKYO LIBERTAN | 21 |52.9 N/179.8 W| 16 95/m 48 1 NM) 61 | 978.0 |} 5.0) 7 |16.5 
SS TRANSCOLORACO AMERICAN | 21 |26.4 N/176,0 W) 00) 26) 50 2.Nm| 62 | 1003,4| 17,8| 23.1| 12 |24,5 
SS LUNGVIEW VICTORY AMERICAN | 21 |2662 N/161.0 €| 12) 28) 55 10 NM} O02 | 1010,2/ 17,8) 17.8) © /13.5) 32/< 6 (37.5 
S$ ARCTIC TUKYO LIBERIAN | 22 [5342 N/176.2 W| 00| O5/m 48 1 NM} 08 97640 5,0) © /14.5 
SS SINCLAIP TEXAS AMERICAN | 22 }46.7 N/136.1 W) 18) 24) 42 1 NM| 50 | 1023e7/ 14.0) 6,0) 6 |16,5 
MV NURAU NORWEGIAN 22 (2961 N} 156.0 E} 16! 25) 45 10 NM; 03 997.0) 17.0) 17.0) 12 (26.5) 27/>13 (29.5 
My MONTIRON LIBERTAN | 22 |3167 N/270.2 E/ 00) 32) 46 10 Nm} 6 | 1000.0! 17,0] 17.0] 7 [32.5 
MV NURGU NORWEGIAN | 23 |29.1 N|156.5 E| 00/ 27/ 45 10 NM} 01 | 1000,0 16,0) 12 |16,5) 27/ 11 [24.5 
SS ORIENTAL EXPRESS LIBERIAN | 2 35.4 N/167.6 E| 06) 11) 48 1 Nm) 52 985.4 20,0 11) 6 /16.5 
MV MONTTIRON LIBERIAN | 23 |29.8 N/164,8 E| 18| 29/m 46 5 .NM| 03 999.9) 16,0) 18.0) 10 |46 
SS SINCLOIR TEXAS AMERICAN 24 |5364 N/14301 W) 00) 22) 45 1 NM| 50 99802) 652) 3.9) © [16.5 
SS CALIFORNIA AMERICAN | 24 |47.6 N/149,0 Ww) 06, 20) 45 10 NM} 02 1010,8| 7.8| 6,1 7 |16.5 
MV MONTIRON | LIBERIAN 24 | 3061 N/ 164.5 E| 00| 31\m 41 10 NM} 03 | 1000.7! 20.0) 19.0) 7 /|32.5 
SS JAPAN BEAR | AMERICAN | 24 |42.7 N|/176.3 E| 06) 06/m 42 5 NM| 63 995.0) 5.6) 8.3) 8 /13 
MV VAN ENTERPRISE | LIBERIAN | 25 |4905 N/137.5 W) 00) 27\m 45 5 NM} O5 | 1006.0) 8.0) 7.0) 12 | 6.5| 27) 8 |19.5 
SS PHIL MAIL | ANBRECaN | 25 |37.7 N) 14502 —} 06) 31 “5 5 NM 26 996.6) 4.4 8.9) 10 (26.5) 31) 10 (19.5 
SS CALIFURNIA | AMERICAN | 25 |47.9 N|160.0 W| 00| 28 42 5 NM O2 1021.7 6.1 5.6) 10 (14.5 
MV NUREU |NORWEgGIAN | 25 [32.6 N/147.7 E] 12) 31 45 10 Nw 60 1006.0; 12.0) 15.0 31 x |23 
MV WOERMANN SASSANDRA | 26 |4164 N) 146.2 E| 00; 32) 55 200 YO| #85 999.7\e 160) 5,0) 9 [19,5 
SS JAPAN BEAR }AMERICAN | 27 (38.7 N/150.6 E| 18) 29/m 48 10 NM| 27 | 1000.8/ 3.9) 9.4) 10 [16 
MV MOUNTTIROP LIBERIAN 28 (3262 N/ 143.6 E| 06) 30/m 42 5 NM 03 1000.9/ 13.0, 17.0) 10 (26 30; 10 |29.5 
Mv VAN ENTERPRISE LIBERIAN =| 29 (51.8 N/167.4 W/ 12| O7/M 42 S NM| 58 | 1000.0) 5.0; 3,0) 8 (10 07; 8 |13 
SS POLAR ALASKA LIBERIAN 30 [5261 Ni 174.1 E| 12) O7\m 45 1 Ny} 60 997.0; 2.0; 5,0) 8 5 
SS PRES PIERCE AMERICAN 30 |41e6 N/175.0 E| 00! 23/m 42 5 NM) 02 999e7) Vded|) 1202) 22 [1165 
SS PULAR ALASKS | LIBERTAN ; 32 (53.3 N/178.5 Ww) 12) O7|M 45 «5 NM 67 990.0 0.0 4.0 e 
SS SINCLAIR TEXAS }AMERICAN | 31 |53.2 N/141.3 W) 06/ 09) 50 5 NM; 08 964.8) 3.3) 3.63) @ 21 
| | 
MV PACKING |LIBERTAN | 31 |§2-6 N|176.0 E| 06| 96/M 43 1 NM) 73 996.0| 360) 4.0) 8 j13 06/ 10 |19.5 
SS CHEVRON CALIFORNIA | AMERICAN 31 |54.7 Ni142.8 W! 12) OF 45 5 NM 21 992.0 0.6 202 5 (16.5! o7!| to |26.5 
OCEAN STATION VESSELS | | 
PACIFIC N | | 
| | 
USCGC &USH | AMERICAN 14 | 30.0 N/140,0 W) 21] 20|m 50 o25 NM} 61 | 100605/ 20.2/ 20.1) 8 [18 
USCGC 2uSH | AMERICAN 15 [30.0 N/140.0 w| 00! 21/m 48 225 Nm; 63 | 1000.8/ 20,0/ 20,1) 8 (18 
NORTH PACIFIC OCEAN | |FEB. 
SS MOBTLE | awertean 1 |51e2 N{/13002 W| 18) 19 42 5 NM 02 977.3 6.7 7.2 eit 
SS CHEVRON CALIFORNIA }AMERICAN | 2 |48.6.N/133.6 W| 00) 22) 43 5 NM; 50 | 1014.0! 6.3| 5.6) 3 /10 22| 10 (19.5 
Mv AIDA | SWEDISH | 3 |43.7 Nj151.6 &) 12) 31 50 5 NM 03 1009,5 0.0 4,0) 10 |23 29(|>13 (23 
MV VAN ENTERPRISE | LIBERTAN | 3 |43.6 N/153.2 E| 18) 26/m 41 10 NM 70 1004.0 1.0 3.0) 10 8 29 8 \13 
SS PULAR ALASKA | LIBERTAN 3 |59.2 N/ 152.3 W) 00| OS|M 45 1 NM ee 990.0 7.0 4,0 7 6.5 
My BEISHU MARU | JAPANESE | 3 |40.9 .N/179.5 £| 00| 23/m 52 2 NM) 02 996.3) 1140) 12.5) © (13 22; 8 \14.5 
MV MARITIME ACE PANAMANIAN 4 |53.9 N)156,0 W) 16) 23/m 46 5 .NM| 62 996.5) 3.0 e0/ 10 |18 
SS IDAHO STANDARD |AMERICAN | 4 |3962 N/156,9 E| 00/ 29) 47 5 NM; 27 | 100607/ 7.6) 12.8) 4 | 8 29; 9 |16.5 
MV WAY WAY LIBERIAN | 4 |34.0 N/168,0 E| 12) 27/4 45 2 NM; O21 | 1007.6) 13.5) 10.7 26) 8 | 6.5 
MV TOYKD VENTURE |LIBERIAN | § |31.0 N/175.6 &| 12) 28) 50 10 NM) O02 | 1014.5] 13,0) 18.0 29; 8 /10 
MV WAY WAY | LIBeRTAN 5 |33.7 N|165.2 E| 06) 28/mM 45 SNM} 60 | 1011.6] 14,.8/ 10,8 29; 8 | 6.5 
My MARITIME ACE PANAMANIAN | 6 |52e1 N/167.7 W| 96) O2/M 46 2NM| 81 980,0) 2.0 20} 12 [19,5 
Mv HIET MARU | JAPANESE 6 [40.0 N/170.4 W) 00) 25/M 42 5 NM) 02 99543/ 11.0) 1160) 5 | 8 25; 8 |14.5 
SS PRES POLK | AMERICAN 6 |30.0 N|/175.9 E| 00) 29/ 44 10 NM] O2 | 101794) 16.3! 17.8) 4 |11.5/) 32) © /11.5 
MV FEANSTATE | NORWEGIAN 6 (42.0 N/172.9 W) 06) 28 44 10 NM| 91 992.0 6.5) 13.0 6 |19.5 
SS PIONEER COMMANDER AMERICAN | 7 |2661 N/123.4 €| 12/ 01) 45 5 NM] 50 | 1020.0; 11.2) 23.3) 5 |13 ol; 7 |19.5 
MV MEDEA | SwEnISH 8 (34.6 N/146.9 E) 12| 26 4 5 Nw 02 999.2) 14.0) 14,0) 10 (11.5 
Mv MARCONA TRADER LIBERIAN | 8 [3660 N/141.0 E| 06) 33) 46 5 NM} 02 99005) 1105) 21.0 33) Kk 4) 
MV MONTIRON LIBFRIAN 6 |36.3 N/150.5 E' 18) 25\m 55 5 NM 02 996.4) 10.0 1.3) 10 (32.5 
SS HONGKONG MATL | AMERICAN | 8 (41.8 N/165.1 E) 18) 03 55 1 NM 73 990.9 0.0 4.4 5 116.5) 06 8 /16.5 
MV WAY WAY | LIBERIAN | 8 (24.4 N/146,5 E| 12) 27|m 50 1 NM} 680 991.6) 18,3) 11,0 26; 68/8 
MV PLUTOS | GERMAN 8 (35.0 N/145.3 E| 06) 25) 48 2.NM| 50 984,3/ 14.5) 17.0) 8 jlo 
MV REGENT CEDAR PANAMANIAN 6 (37.1 N/179.8 W) 00) 22/m 43 1 NM lo 1009.9) 15,0) 13.2) 13 (26 
S$ PIONEER COMMANDER | AMERICAN 8 (31.5 N/129.0 E| 18) 34 49 10 Nm; 02 1022.0 6.1) 1762 5 |13 33 7 /19.5 
Mv PAN ASIA |PANAMANTAN | 8 (3947 N/175.9 E) 00) 36/m 50 200 YD}; 04 999.3) 9.0) 19.0) 8 [16.5 
mv GRAND GLOBE LIBERTAN | 8 | 3661 Ni 14201 E| 06) o1/m 48 5 NM; 17 989.0) 7.5) 20.0 32| 9 |16.5 
MV ASIA ZEBRA LIBERIAN | 9% |32.9 N/159.2 E| 18) 27/m 46 2.Nm} 03 996.0) 14,0) 16.0) 8 [16,5| 27) 11 [19.5 
MV WAY WAY LIBERTAN 9 | 34-2 Ni) 146.4 E) 06) 32/™ 45 2 .NM| 60 99707) 100k} 1004) © | 665) 32) 9% (11.5 
SS SEALAND GALLOWAY AMERICAN 9 |36.5 Ni346.3 E| 12) 32) 45 SNM; 02 99907) 9.3) 1308) © (11.5) 34) 10 [13 
My RUBY LIBERIAN 9 | 39-0 N} 150.3 &| 06) 17 48 2 NM; 58 964.0) 8.0) 10.0) 17 7 |32.5 
MV PLUTOS GERMAN | 9 |3502 N/ 153.6 E| 06) 2%6| 5° SNM) 2s 98605) 11.0) los2) 11 /29.5 
SS PRES POLK AMERICAN 9 [3264 N/151.3 E| 06) 27) 48 2 Nm; 22 99206/ 1363) 1762) © [16.5 
SS PRES FILLMORE /NEW, AMERICAN 9 |3765 N/ 15201 E| 00) 26 64 5 NM 02 976.7) 1060) tlel 8 18 
SS EXPORT COURTER AMERICAN 9 |3166 N/168.9 E| 06) 28) 55 SNM; 18 99608) 1006) 1667) 10 (29.5 
MV ORTENTAL DESTINY LIBERIAN 9 132.1 N/152.7 E| 06) 27 45 10 NM c2 99543) 13.2) 17.8) 12 /19.5 
MV MEDEA SWEDISH 9 [3462 N/ 152.2 E| 06| 27 42 10 NM 16 | 989.0) 1262) 16.5) 15 [13 
MV MARITIME Ace PANAMANIAN 9 [50.0 N/161.0 E| 186) 09\m 50 5 Nu o3 999.5 10 |26 o9/>13 (26 
SS HUNGKONG MAIL AMERICAN 9 /41.5 N/147.3 E| 12) 34 70 5 NM 7o | 988.5 36/ 11 |28 
My MONTIRON LIBERIAN 9 |36.0 N/153.8 E) 12) 27/" 52 SNM) 27 | 998.7 8 |32.5 
SS I0AH0 STANDSRD AMERICAN 9 [46.0 N/17%.2 W) 00) 29) 45 1 NM) 72 | 102008 sis 21) 7 /10 
MV CHALMETTE LIBERTAN 9 |38.7 .N/146,5 €| 12| 29) 55 2NM| 50 | 99644) 5 iia | xx] Xx /29.5 
My ORIENTAL DESTINY LIBERIAN 10 [32.1 N/148,5 E| 06) 31) 42 10 NM; 603 1006.4) 1 12 /19.5 
S$ HONGKONG MAIL AMERICAN 10 |41.9 N/149.2 E| 00) 32; 50 1 NM} 985,48 \= xX /19.5/ 01) 68 /19.5 
MV MONTIRON LIBERIAN 10 [36.0 N/156.5 E| 00) 27/m 52 10 NM} 03 | 99903 7 132.5) 
Mv MARITIME ACE PANAMANIAN | 10 |50.0 N/ 156.9 | 06; 05/m 64 25 NM) 86 982,0\~ 0.5 06/>13 (29.5 
S$ KOREAN MAIL AMERICAN 10 |50.3 N/163,9 €| 18) 09) 45 5 NM) 70 974.0) # |10 | 15) 8/13 
SS OAKLAND AMERICAN 10 | 1364 N| 94,6 W) 06) O2) 45 | SNM) OF | 1014.6 9 |24.5) | 
MV CHALMETTE LIBERIAN 10 | 36.6 N| 14544 &) 00} 32) 48 SNM) 67 | 1005.3) 5 3 i 6 | 24.5 
SS SEALAND GALLOWAY AMERICAN 10 | 36.2 i E) 00) 28) 45 2.NM; 70 | 997.0 e jids8) 28| 10 j18 
' j | | 


















































—— 7 . po 
Vessel Nationali Date [Pasion ot She Tine | Spd — Visibility hs we Pressure 

ci csi ncene ani aoe cae tS So oe] 

NORTH PACIFIC CCFAN FEB. 

My RUBY LIBERIAN 10 (29.7 N|/157.6 E| 06! 27 55 2 Nw 5 980.0 6.0) 11.0 27 7 |37.5 

SS PRES POLK AmEPICAN 10 (33.2 N/147.8 E| 06) 30 45 2 Nm i 1005.4 7.8; 16.2 7 |16.5 

MV SKAUSUND NORWEGIAN 10 (49.3 N/ 166.6 E) 06) 98 50 «5 NM 75 980.0 2.0 1.0) KX [16.5) 09/ 13 [23 

MV PLUTOS GERMAN 10 |35.5 N/160,3 E| 00| 27 45 5 NM 25 99464, 1165 20 (29.5 

SS POLAR ALASKA LIBERIAN 10 /42.1 N/ 14605 E) 12) 32)m 48 2 NM) 63 995,0\e 1.0) 2.0); 7/| 6 

MV SUECIA SWEDISH 10 |15.6 N! 95.0 W) 00) %6 59 2 NM 32 1014.0) 24.0! 24.0 

SS KORFAN MAIL AMEPICAN 12 (44.9 N/150.5 E) 12) 25 55 2 NM 22 994.9 \~ 3.3 1.1 25 6 |23 

Mv MARITIME ACE PANAMANIAN 13 [40.7 N/ 139.2 E| 06) 27|/m 44 2 NM 83 1012.0\=% 1,0 5,0 @ /11.5) 26/ 12 (23 

SS ORIENTAL EXPRESS LIBERIAN 14 |3061 Ni 165.1 W) 18) 26) 45 10 NM) 02 100701) 1267) 2102) 4 (26.5) 28 49 

My MUSHAY NORWEGIAN 14 |30.9 N/165.0 E| 18) 25/m 45 5 NM 02 1008.1/ 13.5, 18.0) 11 [13 29, 11 /24.5 

SS PKESIDENT MADISON AMERICAN le | 32.6 Ni/161,5 E| 16) 32|m 50 2 NM 61 1005,0/ 14.5) 17.6 30 8 |16.5 

MV WILKAWA BRITISH 14 |3165 N 155.5 &| 12) 29, 46 5 Nm| 18 1011.0) 11 7 |16.5| 29/>13 (32.5 

MV MARGARET RD | DANISH 15 (4663 Ni 144.2 W) 00) 25 46 2 NM 02 990.0 10 |19.5 

SS GOCLOEN BEAR AMEPICAN 15 (33.0 N/173.5 E 12) 27\m 48 5 NM o1 1005.8 28 6 (24.5 

SS GfLVESTOD AMERICAN 15 |53.0 N'135.5 W) 12) 21 50 2 NM 2s 982.1 7 j10 21\/>13 (23 

Mv PLUTOS GERMAN 15 |40.4 N/153,3 W| 00| 27; 41 19 NM! O21 | 1006.6 5 ie 

SS PRESIDENT MADISON AMERICAN 15 (32.1 N/ 156.5 E| 06) 29/m 42 10 NM 02 1013,5 6 /13 29 9 (16.5 

SS APC\| PRUDHOE Pay AMERICAN 16 | 56.7 N/ 146.4 W) 00) 27 45 2 NM 70 994.8 |= 7 (16.5) 27) 12 |23 

MV AXEL U NORWEGIAN 16 (50.8 N/179.1 E| 12) 36 41 2 NM 02 986.0 

Mv AXEL L NORWEGIAN 16 |50.9 N/178.6 W) 06: 07 55 2 NM 56 980.0 

MV KINYO MAP JAPANESE 16 [45.7 N/166.6 W) 12) 20/™ 41 5 NM 25 1013,0 A x 6.5 

SS GULDEN BEAR AMERICAN 17 (33.3 N/16)3.7 E| 06) 27\m 41 5 NM 1 1012.61 xx 6.5) 26/¢ 6 (13 

SS PRES ARTHUR AMERICAN 17 |3665 N/177.6 E| 00) 23 41 5 NM 03 1007.5 23 x |10 

SS HAWAIIAN QUEEN AMERICAN 20 [4266 N\/132.6 W) 15) 16 50 2 NM 65 1001.4 6 |16.5 

MV GRAND HCLLY PANAMANIAN 20 (39.7 Ni177e1 E| 00! 16 45 1 NM 61 1002,0 12 (24.5 

SS SUMMIT AMERICAN 20 |5542 N/160.3 W, 18; 32 45 2 NM 10 1014.3 2 . 68 

SS ALASKAN MAIL AMERICAN 20 (54.7 N/149.2 W) 12) 31 45 5 NM o1 984,8 3 31) 12 (16.5 

MV NURTHERLY TRADEP LIBERIAN 20 [47463 N/166.3 E| 12) O5|m 45 < 50 YO| 69 998.0 

Mv ASIA 3RIGHTNESS LIBERIAN 20 (43.2 N/165,0 E| 06; 36 65 2 NM io 999,8 6 xx x |39 

S$ IDAHO STANDARD AMERICAN 21 (4762 Ni127.4 W! 00) 17, 45 2.NM| 21 1004,0 8 6 |10 KX| XK /12.5 

SS NEVADA STANDARD AMERICAN 21 |53.1 N/133.6 W) 03! 146 60 225 NM es 967.5 ie) 6 14) 1) (32.5 
GULDEN EXPLORER LIBERIAN 21 [53.6 N'150.3 W, 06; 31\m 48 10 NM 02 990,5 ie) 4 2 1146.5) 30\)< 6 1 

S$ SUM*IT AMERICAN 21 |55,7 N/157,5 Ww) 06/ 91 50 5 NM 02 1007,7 3 2 6 /j10 34 9 |16 

SS akCU PRUDHOE Bay AMERICAN 21 [59.0 N'151.7 W) OO 29, 55 200 YD| 75 988.6 6; 2 6 /34.5 

SS ALASKAN MAIL AMERICAN 21 (55.5 N/153,0 W! 12) 32 45 2 NM To 996,5 6 3 il |19.5 

SS WASHINGTON MAIL AMERICAN 21 |53.1 N/145.0 W!) 12) 31) 45 2.NM) 70 982.5; 2.2) 5.6) © /10 31, 12 [24.5 

MV NURTHERLY TRADER LIBERIAN 22 43.9 N 157.7 E 00) 35/m 49 1 NM 86 999.0, 0.0 

MY GRAND HOLLY PANAMANIAN 22 4664 N/ 168.5 W! 18) 05; 41 5 NM| 685 | 1018.0) 3.0; 6.0) 15 /19.5| 05| 12 (24.5 

USCGC MUNR AMERICAN 22 56.3 N/157.3 W| 18, 27\m 50 2 NM; 03 | 1006,0/e 3,0) 3.7; 5 [11.5 

MV GRAND HOLLY PANAMANIAN 23 47.0 N'166,5 W 06) O05 ~ 2 NM 02 1025.0 4.0 6.0 12 (26 05 />13 (29.5 

SS ALASKAN MAI AMERICAN 23 (54.5 N'161.5 W) 12) 34 50 5 NM 03 1014,0/© 6.6 3.3 6 |19.5 

SS AKCD PRUDHOE Ray AMERICAN 23 (49.5 N/13568 W) 06/ 17) 45 o5 NM) 65 | 101200) 600) 44) 6 [13 KX) XxX |22.5 

SS WASHINGTON MATL AMERICAN 23 (53.7 N/161.0 W) 16) 35 45 5 NM 02 1015,5\~« 7.8 3.3 7 |16.5| 34) 10 |29.5 

Useat AMERICAN 24 5466 N/ 16002 W, 12) 31% 46 5 NM) 02 1010e6|= 9.3/ 2.2) 5 6 

SS ARC BAY AMERICAN 24 (43.1 N/1286.3 W) 16) 16) 48 2 NM| 60 101609, 8.7, 7.8) 9 (16.5 

SS ALASKAN MAI AMERICAN 26 (5406 N/ 16601 W) 12) 32 «55 > 25 NM 02 1022.0 = 964) 1s? 

SS STELLA LYKES (NEW AMERICAN 25 30.0 N\/136,.0 E 06; 3) 45 10 New 50 1008.0) 14.6) 16,3 30 6 5 
SS AMER LYN AMERICAN 25 (1468 N) 9602 W) 16) 07) 45 10 NK, «02 101306) 26.7) 2607; 4 [11.5) O7/< 6 /16 
MV LIVERPOOL CLIPPER BRITISH 25 29.6 N/176.0 E 00, 03) 45 5 NM) 02 101603) 1965) 19.0, 8& [19.5) 03; 10 (23 
SS EXPORT COMMERCE AMERICAN 26 (1003 N 97,6 W i 06 45 > 25 NM 02 1013.5 25.6) 2743 8 |24.5 

SS SHELDON LYKES AMERICAN 26 (20.6 Ni 166.4 E 12) O5\m 42 5 NM 60 1015.9) 19.4) 22,8) 12 (24.5 

SS PRES PIERCE AMERICAN 26 (13-2 Ni 95.0 W 12) 36/m 60 10 NM 02 101204) 21.1) 23.4 3 i186 

SS ANER LYWKY AMERICAN 26 1369 Ni 9454 W 00, 36 46 10 NM 02 101202) 20.6) 20,0 e 6.5; 01/>13 |10 
SS EXPURT COMMERCE AMERICAN 27 (10,0 N| 96,0 Ww) 00) 05 45 > 25 NM 07 1011,0| 27,3) 27,3 6 |16,5) 05 6 |19.5 
SS SHELDON LYKES AMERICAN 27 | 2666 N/17007 E| 00) O7|M 42 5 NM o3 10146) 20.0, 2262, 12 [24.5 

My BARTLETT AMERICAN 27 | 36.3 N/143.4 W) 06) 26|/m 44 5 NM 50 | 1006.4) 14.@|) 13,3 5 6.5) xXx x |13 
MV MONTIRON LIBERIAN 28 |36.0 N/145.9 W 18) 32/M 43 5 NM| OS | 100003| 1060; Jel} 12 [23 

MV KAREN MAERSK OANTSF 28 (43.5 N 125.0 W! 00) 19 46 2 NM 25 994.0 9.0; 10,0 19; 12 |13 

+ Direction for sea waves same as wind direction NOTE: These observations are selected from those method still did not break a tie, the one with the low- 

X Direction or period of waves indeterminate with winds of 41 kt or higher. In cases where a ship est barometric pressure was picked. The data for 

M Measu wind reported more than one observation a day with such the Ocean Station Ves: are based on 3-hr observa- 

(W) Tropical storm Wanda winds, the observation with the highest wind speed tions, In a good many cases, the maximum wind 
was selected, In cases where two or more observa~ speeds given in the U.S, Ocean Station Climatological 
tions had the same wind speed, the one at 1200 GMT Data tables are higher because these are based on the 
or the one closest to 1200 GMT was chosen, If this Summary of Day entries. 





Rough Log, North Atlantic Weather 
April and May 1974 


OUGH LOG, APRIL 1974--Storm tracks across 

the eastern United States were near normal for 
location to slightly above normal in number, Fewer 
than normal came out of central Canada to the junction 
over the Great Lakes, and the track was more north- 
erly than the mean up the St. Lawrence River valley. 
The LOWs originating and moving up the East Coast 
were normal, with a more northerly component, 

The majority of the LOWs tracked over or near 
Newfoundland and then northeasterly to the southern 
tip of Greenland and the Denmark Strait. Only one 
LOW that originated west of 25°W moved east of Ice- 
land intact, and that was after May 1. 

Several storms tracked across the Mediterranean 
Sea, but none were indicated to be severe. There was 
one ship report for 35-kt winds south of Sicilia. 

The pressure pattern west of 30°W was normal in 
pattern and near normal in pressures, The 1003-mb 
Icelandic Low was located near its 1007.5-mb clima- 
tological position, slightly southeast of Kap Farvel. 
A major trough extended southwestward over New- 
foundland. The Azores High, at 1025 mb, located 
near 30°N, 46°W, was about 5° west of its climato- 
logical 1021-mb position. A 1024-mb High was 
centered over the Shetland Islands and connected with 
the Azores High by a saddle or col area. Normally, 
a tongue of low pressure from the Icelandic Low 
dominates this area of the Norwegian Sea. The 
Mediterranean Sea experienced generally lower pres- 
sure than normal, with several small Highs and Lows, 
The predominant feature was a 1010-mb Low centered 
near Liverno. 

The major anomaly was a plus 13 mb centered near 
the Faeroe Islands. The Azores High produced a plus 
4 mb near its center. The negative anomalies were 
a 9 mb over Ellesmere Island, a 4 mb southeast of 
Kap Farvel, and a 5 mb over the Ligurian Sea. 

The upper-air pattern at 700 mb indicated zonal 
flow across the eastern United States to 30°W, between 
30°N and 50°N. The Low was many miles northwest 
of the surface Low, over the north magnetic pole near 
Bathurst Island. A trough stretched southeastward 
over Baffin Island and the Labrador Sea. The two 
Highs were stacked nearly vertical with their surface 
counterparts. 

There were no tropical cyclones, and none are ex- 
pected this early in the year, 


This first storm of the month formed over Cape May. 
It moved northeastward south of Nova Scotia, gradually 
intensifying. At 0000 on the 4th, the 994-mb LOW 
was near 43.5°N, 47.5°W. The STEPHANITOR was 
about 180 mi to the south and found 40-kt gales. Twelve 
hours later at 1200, the rapidly deepening LOW slowed 
and turned more northward, The center passed within 
60 mi of the ULTRA MAR (fig. 49) and hit her with 55-kt 
winds and 20-ft seas from the southwest on her westerly 
heading. The C, P, DISCOVERER passed just north 
of the center with rapidly shifting winds, At this time, 
she was fighting 45-kt northerly winds, 16-ft seas, and 





Figure 49.--The ULTRAMAR was just south of the 
deep center which was located near 44.5°N, 39.5°W, 
in this 1128 image. 


23-ft swells. To the south, near 39°N, 41°W, the 
BEL HUDSON was sailing with 40-kt winds on her 
stern, 

At 0000 on the 4th, the storm continued to harass 
shipping. The KHIBINSKIE GORY's weather plot was 
not clear, but appeared to be 55-kt winds. Gale-force 
winds were reported as far as 700 mi to the south- 
west, 

The pressure gradient was relaxing on the eastern 
side of the storm, as it was slowly filling, but re- 
mained tight on the western side, at 1200 on the 5th, 
The TROLL PARK was not aware of this, near 46,8°N, 
39.1°W, as she fought 55-kt portside winds with 20-ft 
swells, Nearby, the ATLANTIC CHAMPAGNE esti- 
mated only 40-kt gales, but the seas were running 
23 ft. The MUENCHEN, near 43°N, 38°W, or about 
300 mi south-southwest of the center, was fighting 
45-kt gales, 13-ft seas, and 30-ft swells. Nine 
hundred miles south of the center, the BREITEN- 
STEIN found a 45-kt isotach. 

For the next 48 hr, the LOW drifted slowly north- 
ward and almost died out. On the 8th, a new system 
approached from the southwest, and the point of oc- 
clusion of the front moved into the LOW and rejuvenated 
it. 


It was this storm system that combined with and re- 
newed the one above. It formed almost over Cape 
Hatteras at 0000 on the 6th and moved up the East 
Coast. The Bermuda High was well entrenched east 
of Bermuda and blocked easterly movement, As the 











Figure 50.--The storm's center is moving oll tne 
coast at 1555. The cold front has passed Ocean 
Station Vessel '"H,'' and she is being rocked by 
50-kt winds, 


storm approached Nova Scotia, VGBZ was hit by 45-kt 
gales. 

By the time the LOW moved into the Strait of Belle 
Isle on the 7th, the pressure had dropped to 976 mb. 
Two ships reported 45-kt gales ahead of the cold front. 
One was the CETRA COLUMBA. 

On the 8th, as the LOW moved up the Labrador 
Sea, the reports from Ocean Station Vessel 'B" were 
sorely missed, as there were no reports from the 3d 
until the 15th, when the USCGC CHASE appears to 
have replaced the DUANE. 

It was on the 1200 chart that the occlusion moved 
into the previous LOW. This resulted in a LOW on 
each side of Kap Farvel. A 1042-mb HIGH was cen- 
tered over the northern ice cap, The combined 
circulation of the two LOWs and the HIGH produced 
65-kt hurricane-force winds for Kap Farvel, Nars- 
sarssuaq had 45-kt downslope winds from the east- 
northeast, 

Theeastern LOW moved up the Denmark Strait and 
disappeared on the 10th, while the western LOW 
passed over Resolution Island and dissipated on the 
11th. 


This storm was manufactured on the Midwest assembly 
line on the 7th, At 1200 on the 9th, it was over the 
Chesapeake Bay (fig.50). It turned northeastward and 
treated Ocean Station Vessel '"H" to 50-kt winds and 
21-ft waves, At 1200 on the 10th, the HUDSON was 
in the Strait of Belle Isle with 35-kt easterly winds. 
It was snowing heavily, and she reported 9 cm of ice 
from spray, building rapidly. Ships in the southern 
quadrant, with 35-kt gales, were having a picnic in 
comparison, At 1200 on the 11th, the LOW split into 
two centers, as it passed west of Newfoundland, The 
drilling rig VGBZ was regaled by 40-kt winds. 

At 1200 on the 12th, the LOW split again, as it 
drove against the ice wedge of southern Greenland. 





Figure 51. --The clouds have partially cleared behind 
the front over Lake Erie, but the high winds con- 
tinued to cause flooding of low areas. 


One LOW stalled at Kap Farvel, while the other dis- 
appeared into the Denmark Strait. 


The middle of the month was relatively quiet, with no 
storm producing reports more severe than 45 kt. 

One of these was a short-lived storm that developed 
ona front just north of the Azores Islands on the 15th, 
A day earlier, a LOW had raced northward up the 
same front, as this one was destined to do. 

At 1200 on the 15th, the HANNOVER, on the west 
side of the LOW, and the MINERAL OUGREE, on the 
east side, were both hit by 45-kt gales. As the storm 
moved northward, the MARQUIS and the VORWAERTS 
reported 35-kt gales. Prior to dissipating on the 17th, 
it treated another ship to 40-kt gales. 


This one was born in the Texas-Oklahoma Panhandle 
on the 13th, and the center moved across Lakes 
Michigan and Huron on the 14th (fig. 51). It was an 
intense storm--992 mb--with many land stations re- 
porting prevailing 30-kt winds. The orientation of the 
LOW and the winds caused flooding on eastern Lake 
Erie. Warnings were issued for flooding and beach 
erosion from Cleveland to Buffalo, as winds gusted to 
44 kt. A Canadian station on the north shore of Lake 
Ontario reported 35-kt prevailing winds at 0600 on 
the 15th. By late that day, the winds decreased, as 
the LOW moved up the St. Lawrence River valley. 

It crossed the Labrador coast near Mary's Harbour 
early on the 17th, It had already bestowed 35-kt gales 
on ships off the coast, while still inland. At 1200 on 
the 17th, Ocean Station Vessel 'B" reported 40-kt 
gales. As the 982-mb LOW moved eastward across 
Belle Isle, the DNEPRODZERZHINSK, the FINNA- 
MORE MEADOW, and the IVAN AIVAZOVSKY were 
treated to 40- and 45-kt gales on the 18th. As the 
storm moved northward toward Kap Farvel, it weak- 
ened and stalled in the Labrador Sea, where it slowly 
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Figure 52. --Cloudy weather prevails, as the strong 
northerly winds behind the LOW lead to damage, 
as in figure 53. 


circled until the 22d. At that time, it turned sharply 
eastward and dissipated on the 23d, 

An area of very flat gradient existed off the U.S. 
east coast and southeast early on the 20th. Between 
0600 and 1200, a cyclonic circulation developed east 
of Norfolk. At 0000 on the 21st, the 1005-mb LOW 
was at 36°N, 58°W. The DAWSON was near 36,5°N, 
63.5°W, with 45-kt gales. Earlier, about 1600 on the 
20th, the LOW and the DAWSON had crossed paths, 
The MARQUIS was north of the center, with 35-kt 
gales and 20ft swells. 

On the 22d, the LOW was headed northeastward, 


and the EDE SOTTORF found 45-kt winds in the south- 
west quadrant. The USCGC EVERGREEN, north of 
center near 46°N, 44.5°W, had 40-kt gales, 

By 1200 on the 22d, the 984-mb LOW had traveled 
to 47,5°N, 40.5°W. The AMERICAN ACE, BIOKOVO, 
BIRKENSTEIN, and the CAST BEAVER surrounded 
the LOW and radioed 40- to 45-kt gales. This LOW 
originated furthereast and passed east of Kap Farvel, 
but still foundered on the rocks and ice of Greenland's 
east coast. 


This storm, which raised havoc over the Great Lakes, 
can be traced back to Nevada on the 18th. The LOW 
moved eastward and, on the 20th, turned northeast- 
ward as it pushed against a HIGH over the northeastern 
United States. Gale warnings were posted for Lakes 
Michigan and Superior late on the 21st, as the storm 
approached, The central pressure was about 990 mb 
as the LOW passed over Lake Superior on the 22d, 

As the storm moved eastward across Ontario, 
strong-northerly winds replaced the earlier southerly 
gales, On the 23d, gale-force winds were blowing 
across Lake Superior and down Lake Michigan(fig. 52). 
Waves caused more beach erosion along the eastern 
shore of Lake Michigan (fig. 53). As the storm continued 
eastward, gale warnings were posted for Lake Huron 
on the 24th. Gusty 30- to 35-kt winds were blowing 
over the lower lakes. 

On the 23d, the LOW split into two centers, the 
new one forming over New Hampshire, while the main 
LOW continued eastward over Newfoundland. This 
weakened the gradient, and no gale-force winds were 
reported by shipping until the 25th. The highest wind 





Figure 53.--A wrecked cottage is mute testimony of the high winds and waves that struck the east shore of 


Lake Michigan. Wide World Photo, : 
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Figure 54, --The frontal cloud pattern has moved into 
the Bay of Biscay ahead of the LOW, 


reported at sea during this storm was 40kt, by Ocean 
Station Vessel ''I"" at 0000 on the 26th, At that time, 
the LOW was moving northward into the Denmark 
Strait, where it dissipated on the 27th. 


This last storm of the month developed over Ontario 
on the 29th, but did not cause any grief until May. As 
it moved over Newfoundland at 1200 on the 30th, itwas 
a weak 1000-mb circulation. As it moved over the 
warmer water, it started growing. At 1200 on May 1, 
the JOHANN BLUMENTHAL, near 47.5°N, 33.5°W, 
was hit by 45-kt gales as she passed about 240 mi 
south of the center. 

On the 2d (fig.54), the LOW approached the Bay of 
Biscay, where its eastward movement slowed con- 
siderably. The NIENBURG, near 46°N, 19°W, was 
whipped by 50-kt winds. Further north near 49°N, 
the ROCKENHEIM was swept by 45-kt winds, as was 
the ZEEBRUGGE at 44.2°N, 15.1°W. Waves of 15 to 
20 ft prevailed over the area. At 0000 on the 3d, 40- 
to 45-kt winds were blowing, and the waves had built 
to 25 and 30 ft. At 1200, the CITY OF WORCHESTER, 
near 46°N, 10°W, was hammered by 50-kt winds and 


23-ft seas. A ship reported 33-ft swells off Cabo 
Finisterre, 


On the 4th, the LOW split into three centers. The 
center that formed over southern Germany became the 
dominant circulation and moved inland. 


Casualties--The 9,171-ton Canadian Laker POINTE 
NOIRE became stuck in ice on Lake Superior near 
Blake Point, Isle Royale, on the 4th. On the 8th, ar- 
rangements were made to rescue the crew of the 
British motorvessel MERCURY, aground near Punta 
Beata, Dominican Republic, by helicopter, because 
the crew was in danger due to weather conditions. 
The American EXPORT AGENT (7,849 tons) strucka 
shore crane at Isbenderum, Turkey, due to a heavy 
storm on the 29th. On the 25th, the cruise ship 


ROTTERDAM (37,783 tons) was grounded in a heavy 
gale in the Bermuda Narrows, 


OUGH LOG, MAY 1974--The number of storms 

was well above normal, especially over the eastern 
United States. The two northern primary tracks, 
across southern central Canada and the Midwest of the 
United States across the Great Lakes, were normally 
located, but turned northerly over the St. Lawrence 
River valley toward Hudson Bay rather than Newfound- 
land, The storms that affected the North Atlantic and 
originated over the United States came out of the south 
and southeastern United States and moved northeast- 
ward off the coast. 

When over water, the storms usually follow one of 
two paths, either northward into the Davis Strait or 
northeastward into the Norwegian Sea near the Faeroe 
Islands, This month, they headed primarily north- 
eastward, but south of Iceland they curved back north- 
westward to dissipate south of the Denmark Strait. 
One storm formed south of Newfoundland, near 38°N, 
traveled south of the Azores Islands, then across 
northern Spain and into France. 

The climatic mean sea-level pressure chart for 
May is rather flat, with slightly less than 10-mb 
pressure difference between the Icelandic Low (1012.3 
mb) and the Azores High (4022 mb). The Azores 
High is the dominant feature, with the 1016-mb isobar 
stretching like a rhumb line course between Cape May, 
N.J., and Shannon, [reland, 

This month's mean pressure pattern was more 
intense, with a 1005-mb Icelandic Low and a 1021-mb 
Azores High. The 1016-mb isobar had the same 
curvature and orientation, but was from approxi- 
mately Miami to Cape Finisterre. Both pressure 
centers were near their climatological location, 

The major anomaly centers were north of 50°N, A 
negative 8-mb center was near 57°N, 27°W, and a 
negative 7-mb subcenter was near 52°N, 40°W. The 
positive centers were even further north--a 9 mb 
over northern Greenland and an 8 mb north of Fro- 
bisher Bay. 

As would be expected, the upper-air mean pres- 
sure heights closely matched the sea-level pressures, 
except shifted westward and southwestward, The 
wind flow at 700 mb (3,000 m/10, 000 ft) was mainly 
zonal between 30°N and 50°N, with a trough line off 
the U.S, east coast and another off Portugal and 
northwest Africa, 

There were no tropical storms. Historically, one 
tropical storm may occur every 5 yr, and only once in 
21 yr does it reach hurricane intensity. 


Early on the 3d, a wave formed west of Norfolk. It 
moved northeastward up the East Coast and, by 0000 
onthe 5th, was near Sable Island. The LASH TURKIYE, 
at 40.5°N, 61.4°W, was headed into 40-kt gales, with 
16-ft seas and 20-ft swells. The LOW, at about 985 
mb, continued northeastward, creating only minimum 
gale-force winds, From midday onthe 6th until midday 
on the 7th, the 976-mb LOW stalled near 54°N, 41°W, 
while it consolidated its circulation, Funneling and 
downslope probably contributed to the 45-kt gales at 
Kap Farvel, while the next weather station northward 
on the east coast reported calm winds. A ship re- 
ported 35-kt gales near the center of the LOW. At 
0000 onthe 7th, Kap Farvel was receiving 55-kt winds, 





Figure 55.--This storm looks like it should contain 
high winds, with its circular funnel appearance. 


which became 50 kt at 1200. At that time, the DART 
AMERICA, near 48,5°N, 40°W, was beaten by 45-kt 
winds off her bow (fig. 55). 

Late on the 7th, the storm started moving east- 
ward, with 35-kt gales in the southern quadrant. The 
ELSFLETH, TRADER, and Ocean Station Vessel "K" 
all had 35-kt gales on the 8th and 9th. At 1200 on the 
9th, the ATLANTIC FOREST reported 45-kt gales 
south of the center, near 46.5°N, 13.5°W, and the 
ZAWIERCIE reported 40-kt gales west of the center 
near 49°N, 26°W. 

On the 10th, the 980-mb LOW turned northward 
over the west coast of Ireland, and the FORT TRINITE, 
KAKO MARU, and the POSSEHL reported 40- to 45-kt 
gales. The seas were running about 16 ft, but the 
KAKO MARU was plowing into 46-ft swells at only 
5 kt. 

On the 11th, the LOW was moving northwestward, 
south of Iceland, and weakening, On the 12th, it was 
absorbed by another, approaching from the west. 


Some background--a LOW moved off Cape Hatteras 
on the 6th and northeastward up the East Coast. A 
small HIGH was east of the LOW and moving east- 
ward and building. By the 8th, it had combined with 
the Azores High at 1030 mb and spread westward. 
This blocked the front in the vicinity of Bermuda, and 
waves were forming and moving northeastward on the 
front, 

On the 9th, one of these developed more energy 
and, by 1200, was a 1010-mb LOW. At the same 
time, another LOW had formed over Cuba and was 
racing up the front. Late on the 11th, the two joined 
forces. Winds of 35 kt were blowing north of the 
center on the 11th, but quieted, at least as far as 
reports were concerned, on the 12th, 

At 1200 on the 13th (fig. 56), the 986-mb LOW was at 
42°N, 33°W, having pushed the HIGH southward and 
worn down its pressure to 1023 mb, The TOYOTA 
MARU No. 11, about 150 mi south of the center, was 
headed toward the Panama Canal at 5 kt, into 50-kt 
storm winds and 26-ft swells. North of the center, 
about 100 mi, the KAKO MARU was making 15 kt in 
the same direction, with 40-kt gales and 16-ft swells 
on her stern. Twelve hours later, the TOYOTA was 
still on the receiving end of 35-kt gales on her star- 
board side, 
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Figure 56, --The satellite passed almost directly over 
the storm and the TOYOTA MARU, under partly 
cloudy skies, at 1112, 


The LOW was now turning northward, with only 
minimum gale winds. On the 16th, the LOW had 
turned toward the northwest, and Ocean Station Ves- 
sels"I" and "J" reported 35-kt gales, with "A" having 
40-kt gales, "I" also suffered 25-ft swells from the 
southeast, On the 17th, as the LOW stalled near 59°N, 
31°W, the HINRIK, at 64.5°N, 35°W, came in with 
45~kt gales, By the 18th, the LOW had been absorbed 
by another system, 


During the third week of the month, the Azores- 
Bermuda High built not so much in pressure, but in 
area, On the 18th, there was a 1025-mb center over 
Bermuda, and the 1020-mb isobar circled 30°N fron 
coast to coast. On the 19th, this HIGH was building 
eastward, and an elongated center formed off the 
Iberian Peninsula. This effectively blocked the east- 
ward movement of LOWs, resulting in northerly and 
northeasterly paths. The LOWs also did not develop 
large circulations and tight gradients for high winds, 
This situation, called a "blocking High," continued 
through the 27th, with a maximum pressure of 1039 
mb centered near 45°N, 20°W, on the 23d (fig. 57). 

When the major high-pressure center moved north- 
ward off the Bay of Biscay, low-pressure centers 
attempted to move to the south, A LOW developed 
off Morocco and pushed westward, while various 
LOWs pushed eastward. Finally, on the 26th, a LOW 
pushed through, separating the misplaced Azores 
High and the Bermuda High. This LOW moved across 
northern Spain into France and Germany. This was 
the only LOW to travel from the western ocean into 
continental Europe this month, There were no signifi- 
cant winds reported with the low-pressure system, 
except a 40-kt report by the CASSIOPEE on the 29th, 
near 34°N, 14°W, 


This LOW developed over Georgia on the 26th, At 
1200 on the 27th, it was 1002 mb over Cape Hatteras 
and moving northeastward, On the 28th, a ship, at 
39°N, 71°W, reported 40-kt gales, At 1200, the 
JAPAN CEDAR was banged by 45-kt winds, south- 
west of the center, and the KATJA had 40-kt southerly 
winds ahead of the front, southeast of the center. At 
0000 on the 29th, three ships reported 40-kt gales, 
two off Nova Scotia and one southeast of the center, 
near 40,5°N, 56°W. Two of them were the ALERT 











Figure 57. --The relatively clear area northward off 
the coast of Portugal is the position of the blocking 
HIGH. The LOWs that combined south of the HIGH 
can be seen near 34°N, 24°W, and 40°N, 52°W. A 
LOW that had been forced northward up the west 
side of the HIGH is positioned near 56°N, 46°W., 


and the IMPERIAL QUEBEC. 

A very significant report was sent by the LEVER- 
KOSEN from near 48,5°N, 49°W. It contained the 
remark "Icebergs," 

At 1200 on the 29th, the 984-mb LOW was at 46°N, 
58°W (fig.58). About 300 mi south, the BIRTE HUGO 
STINNES was hammered by 50-kt winds, thunder- 
showers, and 23-ft seas and swells, Forty-knot winds 
were still blowing off Nova Scotia, At 0000 on the 29th, 





Figure 58, --This image, on the afternoon of the 29th, 
shows the LOW off Nova Scotia and, far to the 
southwest, tropical storm Aletta over Mexico. 


the FRIDA DAN also had 50-kt winds, near 41°N, 
59;5°W, and the BIRTE HUGO STINNES still had 45- 
kt gales, 

As the LOW moved past Newfoundland, it weakened, 
but, on the 31st, still generated 40-kt gales for the 
USCHIT. On June 1 and 2, the LOW moved southward 
and eastward of a stationary LOW near Iceland, Late 
on the 2d, the two combined, 


Casualties--The 290-ton SAN SALVADOR EXPRESS 
was disabled 60 mi southeast of Nassau. The vewsel 
ran aground and began breaking up in rough seas, 
Helicopters rescued 49 passengers and 6 crewmen on 
the 12th, On the 12th, a tornado touched down near 
Commodore's Point Terminal in Jacksonville, Fla., 
causing heavy damage to two warehouses and cargo. 

The 11,682-ton Liberian tanker MELITI, Algiers 
to New York, stopped at Freeport, Bahamas, on the 
18th, with heavy weather damage to the forecastle, 
which was set down approximately 8 in, 

The Canadian IMPERIAL ACADIA (7,068 tons) was 
reported in heavy ice on the 21st, with a punctured 
bow and bow thruster room flooded, 

In the Panama Canal, the Italian containership 
MEDITERRANEAN (26,500 tons) and the Belgian 
carrier TITUS (22,721 tons) collided during a violent 
rainstorm, 
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OUGH LOG, APRIL’ 1974--The North Pacific was 

near normal this month, The storm tracks followed 
the climatological pattern very well and were normal 
in number, There were two primary sources of 
storms, one across the southern Sea of Okhotsk and 
the other south of Japan. The tracks joined south of 
the Near Islands and paralleled the Aleutian Islands 
into Bristol Bay and the Gulf of Alaska. A secondary 
track came out of the midocean north of Hawaii and 
into the Gulf of Alaska. 

The mean sea-level pressure pattern was normal, 
but more intense. The 1009-mb Aleutian Low, which 
climatologically has several subcenters. from:-Kam- 
chatka to Bristol Bay, had two subcenters--1002 and 
1003 mb--but without the subcenter near Kamchatka, 
The Pacific High also had several centers and was 


2 to 4 mb higher in pressure, The eastern center 
was about 20° longitude further east along 140°W, 

The anomaly centers clearly indicated the differ- 
ence from the climatic mean, The ocean north of 
40°N, except from Vancouver Island south along the 
North America coast, was basically negative. A 
negative 8-mb center was located south of Umnak 
Island, A positive 7-mb anomaly was centered near 
35°N, 135°W, and positive 3 mb near 30°N, 175°E, 

The upper-air pattern was mainly zonal flow around 
a Low over the Bering Sea, with two trough lines, 
one over the Asianeast coast and the other through the 
Gulf of Alaska along the West Coast. A ridge ex- 
tended from the northern Rocky Mountains across 
Alaska to a High over the East Siberian Sea. 

Tropical storm Babe, in the western Pacific, was 
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the only tropical cyclone. 


The storms this month were less severe than in the 
previous winter months, but about the same as last 
year during April. There was no large LOW that 
developed and dominated a major part of the ocean, 
where exceptionally high winds and seas can be gen- 
erated, 

The first significant LOW came into being in a 
trough extending out of a LOW in the Gulf of Alaska 
on the 3d, It was first discovered on the weather 
charts near 40°N, 164°W, at 0000. It swung south- 
eastward, but, by 0000 on the 4th, it was headed 
northeastward, at 1006 mb, near 38°N, 150°W. The 
TOSCA and UNION SUNRISE were both headed west- 
ward south of the center. On the backside of the LOW, 
they encountered 45-kt gales from the northwest, 
The center continued on a northeasterly track toward 
Vancouver Island, There were no reports in the 
vicinity at 1200 on the 4th. At 0000 on the 5th, the 
PRESIDENT GRANT bucked 35-kt gales about 500 mi 
tothe southwest of the center, and the USCGC WINONA, 
600 mi tothe south, fought 40-kt gales and 18-ft seas. 

By 1200 onthe 5th, the 977-mb LOW was approach- 
ing the West Coast. The WINONA had 30-kt gales off 
her portside, and the WASHINGTON MAIL, just a few 
miles away at 37.3°N, 136.6°W, had 35-kt gales, 
12-ft seas, and giant 36-ft swells on her bow. Near 
the coast, the LOW turned northward to pass near the 
Queen Charlotte Islands on the 6th. The MONTIRON 
found 45-kt gales about 200 mi south of the center. 
Land stations on Vancouver and Queen Charlotte 
Islands reported 35- to 40-kt gales. By the 7th, the 
LOW had beat itself out on the rugged coast, as other 
LOWs moved in to replace it. 


An elongated north-south trough was situated over 
the Sea of Okhotsk on the 5th. A weak, diffuse LOW 
had moved out of Manchuria on the 3d and combined 
with this trough to intensify it. By 1200, a 998-mb 





Figure 59.--The eye of the monster is located near 
50°N, 150°W, late on the 12th. The knights in 
shining armor (SHIPS) were able to survive its 
deadly onslaught. 


LOW, with a well-developed circulation, was present. 
The center moved slowly up the Kuril Islands. At 
1200 on the 6th, the 982-mb center was near 47°N, 
155°E. The weather station on Ostrov Iturup meas- 
ured 50-kt northwesterly gales. 


The surface LOW was located almost directly 
under an upper-air LOW which was moving around 
the major long wave pattern as the wave length was 
making an adjustment, At 0000 on the 7th, the LOW 
was at 47.5°N, 160°E. South of the center, in a band 
between approximately 38°N to 45°N, there was an 
almost straight westerly flow for 1,200 mi. The BEN 
LOMOND and YONEKAWA MARU were hit by 45-kt 
gales in this band, The seas were running about 10 ft 
and the swells up to 23 ft. Northwest of the center, 
Ostrov Paramushir reported a howling 70-kt wind. 

The LOW continued to move eastward at about 25 
kt until the 9th, when its upper-air circulation com- 
bined with the major upper-air LOW. During this 
period, only gales of 35 to 40 kt were reported, On 
the 10th, the surface LOW moved eastward away from 
its upper-air support and began weakening as it en- 
tered the Gulf of Alaska. Just prior to grounding on 
the Alaska coast near Valdez, it took a last 40-kt 
swipe at a ship, 


Monster of the Month--A weak stationary front lay 
between the previous LOW and the Pacific High. Near 
midocean, 36°N, 175°W, a wave formed at 0600 on 
the 10th, It moved eastward fairly slowly and, at 
1200 on the 11th, after passing the THOMAS E., 
CUFFE, treated her to 35-kt gales. By 0000 on the 
12th, the LOW was gaining strength and had a central 
pressure of 994 mb near 43.5°N, 155°W. The TOYOTA 
MARU No. 10 was hit by 35-kt gales. 

As the storm moved northward into the Gulf of 
Alaska (fig. 59) it continued to strengthen, At 0000 on the 
13th, it was a 972-mb monster near 52°N, 150°W. 
The ASIA FLAMINGO was in the northwest quadrant 
near 54°N, 155°W, and was battered by 60-kt winds. 
Gale winds were blowing all around the center. Some 
of the reports were from the GOLDEN LIGHT, which 
reported 26-ft swells, Ocean Station Vessel "P," 
WORLD PRIDE, and the YONEKAWA MARU. Twenty- 
four hours later, the WORLD PRIDE still suffered 
with 45-kt gales, and the WORLD SUPREME fought 
40-kt winds. The LOW was now over Kodiak Island 
and rapidly dissipating. It had completely disappeared 
by 0000 on the 15th. 





This LOW came out of mainland China via the Yellow 
Sea and Sea of Japan. By 1200 on the 14th, it was 
moving up the Kuril Islands, a full-blown storm at 
984 mb, West of the storm, the ALASKA MARU and 
the SOYO MARU both found 35-kt gales. At 1200 on 
the 15th, Ostrov Urup suffered with below-freezing 
55-kt winds. The VAN TRIUMPH and WAKAGISAN 
MARU, in the southern half of the circulation, had 
35-kt gales, At 1200, the CHUETSUSAN MARU, 400 
mi south of the center, was sailing with 45-kt gales. 
About 0300 onthe 16th, the center crossed the Aleutian 
Islands near the Near Islands and into the Bering Sea 
at about 980 mb, 

At 0000 on the 17th, the LOW was near 55,5°N, 
171°W, and the SOVETSKOE ZAPOLYARYE was 
cruising into cold 40-kt gales, with snow. Early on 








Figure 60. --A specific center is not readily apparent 
in the cloud pattern late on the 20th, The snow- 
covered Kamchatka Peninsula is a stark feature, 
Sea ice is visible in the Bering Strait and along 
Sakhalin Island. 


the 18th, the LOW moved inland over Alaska at 
Kuskokwim Bay. 


Cyclogenesis occurred between two HIGHs over the 
Sea of Japan on the 18th, The fledgling moved across 
Hokkaido and, by 1200 on the 19th, was a 994-mb 
storm. On the 20th, the SHIN HONSHU MARU was 
hit by 40-kt gales. At 0000, 24 hr later (fig. 60), 
onthe 21st, the storm was 984 mb and had a wide area 
of circulation, Forty- to 45-kt winds were blowing 
all around the center, reported by the CANADA MARU, 
ELIZABETH LYKES, HANETIA, KETCHIKAN MARU, 





Figure 61,--The two LOWs have combined, and the 
storm has stalled against the coastal mountains, 
There appear to be "leads" in the sea ice off Point 
Barrow. 





and the VERRAZANO MARU, 

As the storm moved south of the Aleutian Islands 
late on the 21st, a second center formed north of the 
islands. The new center started taking over asthe 
major system and was the dominant storm by the 23d, 
as it moved into the Bering Strait on the 24th, 


This last storm of the month was relatively short- 
lived and traveled only a short distance. It formed 
early on the 28th, off the U.S, Pacific Coast near 
45°N, 149°W. As it moved northeastward, it passed 
almost directly over Ocean Station Vessel''P" at 1800 
on the 28th. Another small LOW was following close 
behind, On the 29th (fig. 61), the isobars appeared to 
ground on the southern Alaska coast, and the center 
stalled near 54,5°N, 147°W. The J. H. TUTTLE, at 
55°N, 150°W, found 35-kt winds. By 0000 on the 30th, 
the two LOWs combined into a 992-mb center, and 
PAPA's wind increased to 35 kt. Twelve hours later, 
they further increased to50kt. The winds continued to 
blow and were still 40 kt on May 1 for Ocean Station 
Vessel "'P"' and the YONEKAWA MARU, as the storm 
turned southeastward, On the 2d, it moved into the 
Strait of Juan de Fuca, 


Tropical storm Babe was tracked for several days as 
a tropical wave from the’Caroline Islands in late 
April. It took another few days to intensify from a 
tropical depression to a tropical storm, which she 
did about 300 mi north of Guam on the 29th, By this 
time, however, it was apparent that Babe was in the 
process of recurving. Her peak intensity (fig. 62) oc- 
curred on the 30th, when maximum sustained winds near 
her center reached 55 kt and gales extended out some 
125 mi in all directions. By late the following day, the 
weakening, accelerating storm had turned extra- 
tropical as she crossed the 30th parallel near 152°E, 





Casualties--The 12,593-ton GLYFADA SUMMER ar- 
rived Kawasaki about the 7th, with heavy weather 
damage. The 8,433-ton Liberian steamer VALL SUN 
dragged anchor in Pusan Harbor and drifted into a 
collision with the 2,766-ton Panamanian NORTHERN 
STAR and a wharf, 

A 284-ton tuna fishing boat, No, 11 SHOEI MARU, 
overturned and sank after a collision with the 11,144- 
ton OCEAN SOVEREIGN. Fourteen crewmen were 
feared trapped in the overturned boat, which sank 
before rescuers, who were hampered by high waves, 
could reach them, 





290 


Figure 62.--Tropical storm Babe at almost peak in- 
tensity, at 2348 on the 29th, 
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OUGH LOG, MAY 1974--The number of cyclones 

were above normal, and they tended to be small 
and not intense, with large circulations. The overall 
pattern of their tracks was near normal, but there 
were significant displacements, The primary track 
across the Sea of Okhotsk was normally located, but 
the primary climatological track south of Japan was 
located further north, across the Yellow Sea and Sea 
of Japan. More storms tracked into the Bering Sea 
than normal, This resulted in fewer storms moving 
eastward, south of the Aleutian Islands and into the 
Gulf of Alaska, where the storm tracks were further 
south than the climatic mean, 

The sea-level pressure pattern closely matched 
the climatological pattern, The Aleutian Low, at 1004 
mb, was near its 1008.5-mb climatic position of 55°N, 
180°. The Pacific High occupied the greatest ex- 
panse of the area and was centered on about 35°N, 
The major center was 4-mb higher in pressure, at 
1026 mb, than the 1022.2-mb climatological center 
and 10° longitude further to the east, near 35°N, 
140°W., 

The anomalies were relatively small, but they help 
in understanding the displacement of the tracks. There 
was a small negative 4-mb center collocated with the 
Aleutian Low. There were three positive centers of 
some importance--a 6 mb near 40°N, 130°W, which 
affected the U.S. west coast; a 4-mb center near 40°N, 
155°E, off Japan; and a 4-mb center over the East 
Siberian Sea, 

The upper-air Low at 700 mb was stacked nearly 
vertical with the sea-level Low and slightly lower 
than the climatological mean, There were two other 
negative anomalies, both of which were greater than 
the one connected with the primary Low. One was 
located over the Queen Charlotte Islands, and the 
other, slightly east of the tip of the Kamchatka Penin- 
sula, Since these were not reflected at sea level, they 
could help explain the slight shift in storm tracks, As 
normal, the main flow was zonal, centered on about 
40°N, 

There were two tropical cyclones, one in the east- 
ern and one in the western Pacific. They were tropical 
storm Aletta and typhoon Carla, 


This first storm of the month was over the Sea of 
Japan onthe ist. It moved eastward with extratropical 
Babe (fig. 63), approaching from the southwest, At 1200 
on the 2d, the 994-mb LOW was near 45,5°N, 157.5°E, 
The remnants of Babe were near 35,5°N, 159.5°E., 
The BEISHU MARU was near 41°N, 154°E, and re- 
ported 40-kt gales. The LOW moved northeastward 
on the 3d and then eastward along the Aleutians on the 
4th, at 980-mb pressure. By 1200 on the 4th, Babe 
no longer existed, Two ships, the FORTUNSTAR and 
LONG LINES, reported 35-kt gales south of the 
center, 

At 0000 on the 5th, the LOW was centered near 
50°N, 173°W. The EAST RIVER, at 43.4°N, 174.6°W, 
was buffeted by 45-kt gales. Further to the southwest, 
three ships reported 40-kt gales. They were the 
EMMA JOHANNA, with 26-ft swells, the OIGAWA 
MARU, and the PHILLIPS OKLAHOMA, Twelve hours 
later, the EAST RIVER still had 45-kt gales, and the 
swells had built to 26 ft, On the 6th and 7th, the LOW 
raced into the Gulf of Alaska, where it filled rapidly. 
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Figure 63, --Late onthe Ist, the storm was near 45°N, 
150°E, Extratropical Babe was to the south near 
32°N, 152°E, and the beginning of Carla was near 
12°N, 148°E, 


This storm formed as a diffuse LOW over Mongolia 
on the Ist. By the 2d, frontogenesis had occurred as 
it moved across Manchuria, On the 5th, it moved 
across the Kuril Islands, and a ship reported 40-kt 
gales. On the 6th, the storm deepened rapidly and 
was 962 mb over Agattu Island at 0000 on the 7th. At 
that time, the HAKUHO MARU was fighting 45-kt 
winds and 26-ft seas near 46°N, 167.5°E, while the 
GOLDEN EXPLORER, HOYO MARU, and the SHOZUI 
MARU were contending with 40-kt gales and seas and 
swells up to 20 ft. 

The LOW continued deepening to 956-mb at 1200 on 
the 7th, over the Bering Sea, but, 12 hr later, the 
cold water started weakening it. South of the Aleutian 
Islands, ships were reporting gale-force winds as far 
south as 43°N, The SHOKAI MARU, at 51.5°N, 
153.5°W, east of the front, had 40-kt southerly winds, 

On the 8th, the LOW turned north and northwest- 
ward and stalled for 48 hr near 59°N, 175°W, while 
it slowly disintegrated, 


Monster of the Month--A 998-mb wave formed over 
the Sea of Okhotsk on a weak cold front on the 9th, 
Another LOW was near Nagoya, Japan, and moving 
northeastward, By 1200 on the 10th, the two circu- 
lations had combined into a 987-mb LOW near 48°N, 
160°E, The highest winds were in the warm sector, 
near the warm front, The YAMASHIN MARU, at 39°N, 
166°E, had 45-kt southerly winds on her starboard 
side. The LOW was deepening as it moved north- 
eastward into the Bering Sea near Agattu Island, as 











Figure 64, --At 2100 on the 11th, the LOW is near its 
lowest pressure and strongest winds, while over 
the Bering Sea. 


the previous storm had done. The ASHBY MARU, 
near 44°N, 175°E, had 45-kt winds with the passage 
of the cold front. 

At 1200 on the 11th, the SHIN HONSHU MARU was 
near 50°N, 180°, just south of Amchitka Island, and 
fighting 50-kt storm winds with 23-ft seas and swells. 
At 0000 onthe 12th (fig. 64), the LOW reached its lowest 
pressure of 961 mb, near 54.5°N, 173°W, where it 
turned eastward to parallel 55°N, The MIDAS RHEIN 
was at 48,5°N, 172°W, with 55-kt winds and 23-ft 
swells on her stern. Not far to the north, the IRISH 
STARDUST was being washed by 45-kt gales near 
51°N, 170°W. This was the largest LOW that transited 
the North Pacific this month, The 40-kt wind band, 
about 400 to 600 mi southwest of the center, was out- 
lined by the BARON ARDROSSAN, SHINTO MARU, and 
the SHINYO MARU on the 13th. The highest sea and 
swells were 23 ft. That day, the LOW entered the 
Gulf of Alaska, and, by the 15th, the pressure had 
risen to over 1000 mb, The LOW turned southeastward 
and tracked down the coast, where it dissipated on the 
16th. Early that day, the MARGARET CORD was 
banged by 45-kt gales, but these were associated more 
with a HIGH moving toward the coast than with the 
LOW. 


This cyclone had its origin near Ostrov Urup on the 
16th. It formed in a trough at the occlusion point of a 
front. The MAMMOTH FIR was at 51°N, 164°E, and 
found 50-kt winds, The LOW moved northeastward 
up the island chain and, at 0000 onthe 17th (fig. 65), was 
over the tip of the Kamchatka Peninsula. The HOTAKA 
MARU was near 49°N, 160°E, with 35-kt gales, As 
the LOW crossed over into the open water, it started 
to fill, and, by the 19th, had disappeared, 


This LOW started out as an easterly wave, and, with 
a little help, it could have been a typhoon, On the 
15th and 16th, there was only a wave, but, at 1200 on 
the 16th, there were indications of aclosed circulation, 
At 0000 on the 17th (fig. 65), there were two ship reports 
from the area, and the center was analyzed near 24°N, 
174°E, at 990 mb, The GUAM BEAR was near 25°N, 
175°E, and reported roaring 65-kt winds, To the 
northwest, the HAGOROMO MARU was near 26°N, 
172.5°E, with 50-kt winds, 
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Figure 65,--There are three storms on this picture. 
The one over the Kamchatka Peninsula, the almost 
tropical LOW, and another not described near 47°N, 
172°W. 


Wind and pressure reports from ships on the 18th 
indicated the LOW was moving northward. None were 
close to the center or previous area of high winds. As 
the LOW moved northward, it started to fill, and the 
area of circulation decreased, By the 21st, only a 
cold trough was left, 


There were several LOWs that moved over the 
northern waters, but none that generated significant 
weather during the remainder of the month. The 
main features were two large HIGHs, one over the 
central ocean and one off the California coast. These 
effectively blocked development of any strong storms, 


Tropical storm Aletta was first detected by satellite 
late on the 27th near 15°N, 100°W. Maximum winds 
were 35 kt close to the small storm's center, Aletta 
intensified and moved toward the northwest at 6 kt. 
On the 28th, maximum sustained winds reached 50 kt 
as Aletta paralleled the Mexican coast (fig. 66), 
However, the following day, she turned northeastward 
and moved inland near Manzanillo, Once inland, 
Aletta dissipated, 








Figure 66, --Tropical storm Aletta does not show very 
bright, as she parallels the coast with 50-kt winds, 





Typhoon Carla formed in the wake of tropical storm 
Babe, about 5 days behind her. She followed almost 
the exact path. However, Carla was much better 
developed--where Babe was a depression, Carla was 
a tropical storm. Where Babe was a tropical storm, 
Carla was a typhoon, Carla passed Saipan on the 2d 
as a tropical storm, By the 4th, she was a typhoon 
(fig. 67). She reached a peak early on the 5th, when 
maximum sustained winds climbed to 85 kt near her 
center, which had just crossed the 20th parallel near 
144°E. The THOMAS B. KIMBALL encountered 
southeasterly 40-kt winds at this time, some 180 mi 
northeast of Carla's center, Carlaaccelerated north- 
eastward and weakenedas cold air entered her system. 
Late on the 6th, she turned extratropical as she 
crossed the 30th parallel near 154°E, 





Casualties--Since the storms were few and weak, there 
were no weather casualties that came to our attention, 
It was noted that the 9,646-ton Cypriot GEORGIOS T. 
was disabled with engine damage in some heavy weather 
on the 19th, on the way to Vancouver, The tug ARTHUR 
FOSS was engaged to tow the vessel. 

An item of interest--Australian Air Force heli- 
copters braved gale-force winds on the 26th to rescue 
33 crewmen from the Norwegian freighter SYGNA 
(52,950 tons). The ship went aground off Newcastle, 
New South Wales, and broke intwo. As it continued 
to break up, the crewmen were rescued, Earlier 
attempts at rescue -failed because of high surf and 
70-kt winds. 


. 





Figure 67.--Typhoon Carla, near her peak at 2352 
on the 4th. She was a small storm, but contained 
sustained 85-kt winds, 


Marine Weather Diary 


NORTH ATLANTIC, AUGUST 


WEATHER. The favorable weather that is character- 
istic of July generally continues into August, the warm- 
est month of the year over the North Atlantic. The 
monthly pressure analysis shows the 1022-mb sub- 
tropical High centered near 35°N, 43°W, while the 
Icelandic Low, a broad flat east-west trough, reaches 
its lowest pressure (1009 mb) over Hudson Strait. 


WINDS. Prevailing wind directions conform rather 
closely with those of the preceding month. North of 
40°N, winds are slightly more variable than in July 

and westerly components generally dominate. The 
prevailing winds over the North Sea are now from the 
westerly quarter of the compass. Between 40° and 
25°N, the prevailing direction is from the north and 
northeast in the extreme eastern Atlantic and from the 
south and southwest in the western ocean. The north- 
west etesians blow over the Mediterranean Sea and are 
quite steady over the eastern half. The "northeast 
trades" of the Atlantic Ocean lie principally between 
25° and about 15°N, extending southward to near 10° 
N over the western half of the ocean. Near the ap- 
proaches to the United States at these latitudes, the 
trades become more easterly--the Gulf of Mexico has 
prevailing easterly winds. Southeasterlies are dom- 
inant near the Equator between South America and 
Africa. Wind speeds on the North Atlantic in August 
average slightly more than force 3, with lower speeds 
over the western Mediterranean, the Davis Strait, 
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and the Gulf of Mexico. 


GALES. Winds of gale force, except in tropical cy- 
clones, are very infrequen: south of 52° N. North of 
this latitude, gale frequencies of about 5 percent 
are fairly common, with maximum frequencies of 10 
percent or more over the Norwegian Sea and the waters 
south and west of southern Greenland. 


EXTRATROPICAL CYCLONES. A few moderately 
strong summer LOWS move about north of 40° N. 
Storms that attain severe intensities during August 
are usually of tropical origin. Primary storm tracks 
for extratropical cyclones are from Hudson Bay to 
Davis Strait and from east of the James Bay re- 
gion and the eastern Grand Bank to just south of 
Iceland and then eastward through southern Scandin- 
avia. A secondary storm track crosses eastern Lake 
Superior before joining the primary track over central 
Quebec. 


TROPICAL CYCLONES. August is one of the principal 
months in the North Atlantic hurricane season, ranking 
second behind September in tropical storm develop- 
ment and also in the number of these storms that attain 
hurricane force. From 1931-73, 103 tropical storms 
have originated in August, and 66 of these have reached 
hurricane intensity. A maximum of seven cyclones 
occurred in August 1933; and, in contrast, no storms 
were reported during 1941 and 1961. In general, the 
level of tropical cyclone activity increases as August 





advances, with the likelihood of storm occurrence 
being more than twice as great in the last 10 days as 
during the first decade of the month. The spawning 
area of tropical cyclones is much larger in August 


than during the preceding month. Some tropical 
cyclones originate as disturbances over southwest- 
ern portions of the "African Bulge," intensify into 
tropical depressions southwest of the Cape Verde 
Islands, gather strength as they are carried 
across the lower latitudes of the North Atlantic 
by the prevailing easterlies, and then enter the 
Caribbean, Gulf of Mexico, Florida, or the western 
Atlantic as fully developed hurricanes. A char- 
acteristic of this activity is the split mean storm 
track around the Bahamas with one branch passing to 
the north of the islands, where it recurves off Cape 
Hatteras, and the other over the southern portion of 
the island chain. 


SEA HEIGHTS of 12 ft or more are encountered more 
than 10 percent of the time over a portion of the northern 
ocean south of southern Greenland and several hundred 
miles southwest of Iceland. Two otherareas are also 
observed. One lies west of the British Isles while the 
other is hosted by the Denmark Strait. 


VISIBILITY. In general, fog is both less frequent and 
less extensive in August then in June or July. Per- 
centage frequencies of visibility less than 2 mi occur 
10 percent or more of the time from the Cabot Strait, 
between Newfoundland and Nova Scotia, southeastward 
to south of the Grand Bank. From there, the line 
bends much as it did during July with the exception 
that fog is less frequent over the waters between Ice- 
land and southern Greenland. The 20-percent area 
over the western ocean is now located only in the vi- 
cinity of the Grand Bank and the southern Labrador 
Basin. Over the extreme northeastern ocean, 20- 
to 30-percent frequencies of this low visibility are 
enclosed in an elliptically shaped area whose major 
axis runs from the northern Icelandic coast to about 
73°N, near 5°W. A_ small area of visibility less 
than 2 mi exceeding 30 percent is centered near 68° 
N, 19°W. 


NORTH PACIFIC, AUGUST 


WEATHER. The mild weather of July continues over 
the North Pacific. The 2 mo are very similar except 
that in August fogginess decreases, typhoons and 
extratropical cyclones are more numerous, and tem- 
peratures reach their maximum for the year. By the 
middle of the month, the 1010-mb Aleutian Low has 
reappeared over the northern Bering Sea near 61°N, 
178° W. The subtropical High (1025 mb) is centered 
near 38°N, 152°W in August. 


WINDS. Theprevailing wind pattern for August close- 
ly resembles that of July, except in the waters around 
Japan where winds tend to blow from the southeasterly 
quarter and over the Gulf of Alaska where the winds 
are now prevailing from the southwest. The average 
speed of the wind in August is force 3 to 4. 


GALES, although unusual in areas not affected by 
tropical cyclones, do occur more than 5 percent of the 
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time over the heart of the Bering Sea, along the east- 
ernmost capes of Kamchatka, and northwest of the 
Bering Strait. Owing to the influence of tropical cy- 
clones, another small area of greater than 5-percent 


frequency is centered near 25°N, 134°E. 


EXTRATROPICAL CYCLONES. The number of extra- 
tropical cyclones is slightly higher in August than in 
the preceding month. Most of these storms form off 
the coast of Japan and move northeastward into the 
BeringSea. Others enter the Bering Sea after devel- 
oping off the southeastern tip of Kamchatka; these 
storms often journey as far north as Kotzebue Sound. 
Still another primary cyclone track scampers toward 
the Gulf of Alaska from a point near 51°N, 158°W. 


TROPICAL CYCLONES. The frequency of tropical 
cyclones in the western North Pacific reaches a peak 
in August and September. About five tropical storms 
can be expected in August; three or four reach typhoon 
intensity. Typhoons in Augustare displaced farther to 
the north than in July and have less of a tendency to 
pass directly over the northern Philippines. Some 
move directly toward Japan and Taiwan; others may 
pass over Japan after recurving over the Yellow Sea. 
Those storms that do enter the South China Sea usually 
move west-northwestward ifito the Gulf of Tonkin and 
North Vietnam. 

Over tropical waters west of Mexico, four or five 
tropical storms usually occur--a maximum for any 
month. The average duration of these storms is 6 days, 
and about half attain hurricane intensity. As in July, 
cyclones usually move in a west-northwesterly direc- 
tion out to sea where they almost always die after 
meeting colder waters and more stable air. Occa- 
sionally, however, one recurves before it has moved 
too far from the coast and moves inland over Baja 
California on the Mexican mainland. 


SEA HEIGHTS. During August, sea heights of 12 
ft or more are rare and occur less than 10 percent of 
the time across the entire North Pacific Ocean. 


VISIBILITY improves slightly during August. Neither 
the 10-percent frequency line nor the 20-percent fre- 
quency line indicating visibility less than 2 mi extend 
as far south as they did during July. Both regions 
encompassed by the 30- and 40-percent frequency lines 
have shifted west-northwestward. Consequently, they 
both extend farther out over the Sea of Okhotsk. In 
addition, the total area within the 30-percent frequency 
line has shrunk so that its northeastern boundary 
reaches only as far as the Near Islands. Conditions 
over the Bering Sea are about the same as in July. If 
anything, the area between St. Lawrence Island and 
the Bering Strait is more foggy. 


NORTH ATLANTIC, SEPTEMBER 


WEATHER. With the approach of autumn, subdued 
weather conditions that characterize the summer 
season over the higher latitudes gradually give way to 
increased cyclonic activity resulting from moderate 
intrusions of colder air. The Icelandic Low deepens 
to about 1006 mb, and is centered roughly halfway be- 
tween Iceland and southern Greenland. The Azores 





High (1021 mb), centered near 33°N, 40°W, is a little 
weaker than in August. 


WINDS. Almost without exception, the prevailing 
winds are westerly between 40° and 60° N. However, 
over the Grand Banks and the waters east of there to 
about 40° W. southerly winds prevail, and winds are 
variable south of Nova Scotia and over the Bay of Bis- 
cay. Speeds across this latitudinal belt are generally 
about force 4. South of 40°N, somewhat lighter winds 
average about force 3. Winddirections are frequently 
variable between 30° and 40°N,,. along the axis of the 
subtropical High, but northerlies dominate between 
20° W and the Strait of Gibraltar. Between 30° and 
10°N, easterly winds predominate over the western 
ocean (northeasterly over the Caribbean Sea) and north- 
easterly winds are the rule over eastern waters. 
Northwesterly winds blow over the Mediterranean, and 
southeasierlies are common over the extreme southern 
North Atlantic. Northerly winds prevail south of the 
Denmark Strait while southwesterlies predominate 
over the NorwegianSea. Northwesterly and southeast- 
erly winds are most common over the southern ap- 
proaches to the Davis Strait. Wind speeds north of 
60° N average force 4 east of Greenland, but near 
the Davis Strait more reports of force 2 winds are 
received than of any other speed group. 


GALES. The frequency of gales increases in September, 
particularly over northern latitudes. Frequencies of 
10 percent are found just south of Greenland's southern 
tip, over the open waters between northern Labrador- 
southern Baffin Island and southwesterr Greenland, 
over the Norwegian Sea, and over the waters north and 
south of Iceland. The highest frequency, 20 percent, 
is found over waters well north of Iceland and over a 
portion of the Norwegian Sea. Elsewhere, 5-percent 
frequencies are fairly common north of 50° N. South 
of 40°N, gales are unlikely to be encountered except 
in storms of tropical origin. 





EXTRATROPICAL CYCLONES are more frequent than 
in August, and occasional severe storms may be en- 
countered. Primary storm tracks lead northeastward 
from the waters off Labrador and Newfoundland to 
southern Iceland and then over the Norwegian Sea. 
Another major storm track enters the Davis Strait 
from the Hudson Bay-northern Quebec region, while a 
third advances up the Baltic Sea from southern Scan- 
dinavia into Russia. One secondary storm track 
crosses the Straits of Mackinac on its way from the 
Great Plains to the primary track over Labrador. 


TROPICAL CYCLONES. Tropical storm activity 
reaches a peak in September. From 1931-73, 143 
tropical storms have originated in September, and 90 
~ of these have ‘reached hurricane intensity. As many 
as seven tropical storms were reported in September 
(1949), while in 1930 there were none. The entire 
western ocean is subject to these storms, many of 
which originate east of the West Indies and move west- 
ward over or north of these islands either to enter the 
Gulf of Mexico, or to recurve northeastward over 
western waters. Some storms entering the Gulf re- 
curve over Florida and often parallel the U.S. east 
coast. Another breeding ground for tropical cyclones 
is over the Caribbean, east of Nicaragua. Many 
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tropical storms or Lurricanes are still packing con- 
siderable punch when they reach northern shipping 
routes. 


SEA HEIGHTS of 12 ft or more have a frequency of 
10 percent or higher over most of the North Atlantic 
between 50° and 65°N, while small areas of 20-per- 
cent frequency occur off Greenland's southern tip and 
over the Denmark Strait. 


VISIBILITY. Percentage frequencies of visibility less 
than 2 mi exceed 10 percent north of a line drawn from 
the western Labrador Sea eastward to 57°N, 48°W, 
and then southwestward to encompass all of Newfound- 
land and the Grand Banks. From there, the line extends 
north-northeastward to the waters south of the Denmark 
Strait and then eastward, barely missing the southern 
tip of Iceland, before dipping southeastward to include 
the Pentland Firth and the Hebrides. The line then 
passes east of the Shetland Islands before entering the 
Norwegian Sea midway between Iceland and Norway. 
Percentage frequencies of visibility less than 2 mi 
decrease to less than 10 percent over the central and 
northern portions of the Davis Strait, but increase to 
more than 20 percent over the northern reaches of the 
Labrador Sea above 60°N, and over the waters north 
of Iceland, east of the Denmark Strait. Over a small 
portion of the latter area near 69°N, 16°W, the 
percentage frequency of visibility less than 2 mi ex- 
ceeds 30 percent. 


NORTH PACIFIC, SEPTEMBER 


WEATHER over the North Pacific continues to be 
generally pleasant in early September but, as the month 
advances, early winter-type storms occur over the 
northern shipping lanes. Western portions of these 
routes are also subject to tropical cyclones. A closed 
Aleutian Low reappears in September, centered over 
southwest Alaska with a central pressure of 1007 mb. 
The 1021-mb subtropical High, near 36°N, 146°W, 
has weakened considerably and is centered about 300 
mi southeast of its August location. 


WINDS, The summer winds of July and August start 
to undergo modification in September. Between 40° 
and 60°N, westerly winds of force 4 prevail over the 
waters between 160° E and 150°W, but over the 
Bering Sea northwesterlies are predominant. East of 
150°W, winds tend to blow more from a southwesterly 
direction except close to the coast of the conterminous 
United States where northerly winds are general and 
over the Gulf of Alaska where easterly winds prevail. 
West of 160°E, force 4 winds enter the area from the 
southwest. North of 60°N, northerly winds (force 4) 
are likely to be encountered. South of 40°N, force 
3-4 winds are most common, and the "northeast trades" 
prevail over most of the waters between the Equator 
and about 35° N. Winds from the southerly quarter 
still predominate east of Honshu. Near the Asiatic 
8 to 4 winds are most common, and the "northeast 
trades" prevail over most of the waters between the 
Equator and about 35° N. Winds from the southerly 
quarter still predominate east of Honshu. Near the 
Asiatic mainland, a change to the winter (northeast) 
monsoon is in progress except over the South China 
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Sea and the waters east of the Philippines where 
southwesterlies still flourish. Out from the Gulf of 
Tehuantepec, winds are quite variable, although those 
from the southerly quarter are least likely to be ob- 
served. 


GALES. Winds of 34 kt or higher are encountered 
between 5 and 10 percent of the time over much of the 
open Pacific north of about 45° to 50° N over eastern 
waters and between about 37° and 45°N over western 
waters. A typhoon-influenced area of frequencies 
greater than 5 percent extends from the East China 
Sea to the Philippine Sea. 


EXTRATROPICAL CYCLONES. Well-developed ex- 
tratropical storms occur more frequently in September 
than in August. Most of these move northeastward 
from the Japanese Islands to pass over southwestern 
Alaska. Others enter the Gulf‘of Alaska from the 
waters south of the eastern Aleutians. Storm tracks 
are displaced southeastward from ‘those of August. 


TROPICAL CYCLONES. On the average, four or five 
tropical storms can be expected in the western North 
Pacific in September, almost as many as in August. 
About three.of these will achieve typhoon strength. 
These storms usually originate in the lower latitudes 


west of about 150°E, and initially move west-north- 
westward. Some travel across the northern Philippines 
and the South China Sea, while others recurve in the 
vicinity of the Philippine Sea to pass over or near the 
Japanese Islands, 


About three tropical storms will whirl off the 
Mexican coast in any given September. One or some- 
times two will usually become a hurricane. These 
storms either originate over the waters off southern 
Mexico and move northwestward parallel to the coast 
(and sometimes inland), or they develop near the 
Revillagigedo Islands and move westward out over the 
open ocean. 


SEA HEIGHTS of 12 ft or more are common 2 to 10. 
percent of the time north of about 35°N over eastern 
waters and north of about 30°N over western waters 
(excluding the Bering Sea)--as well as over the South 
and East China Seas, the Gulf of Tehuantepec, and the 
lower Gulf of California. Two areasof maximum fre- 
quency greater than 10 percent are located within an 
elliptically shaped area between 46° and 50° N and 
162° and 179°E, and over the Okhotsk Basin.) 


VISIBILITY. Fog is less prevalent in September than 
in August, but it is still frequent north of about 40°N. 
Frequencies of 10 percent or more of visibility less 
than 2 mi are common over the waters between 40°N 
and the Bering Strait, west of 145° W and east of 
150° E. However, the Alaska Peninsula and the Gulf 
of Alaska, included within the above area, host fre- 
quencies of less than 10 percent. A region of frequen- 
cies greater than 20 percent surrounds the waters of 
southern Kamchatka southwestward to the central 
Kurils, then eastward to Ostrov Beringa. 
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